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ABSTRACT 


The main purpose of this research was to examine 
the independence of visual skills from motor skills. 
By testing perceptual-motor skills of early elementary 
school children, eighty subjects with perceptual-motor 
problems and twenty subjects without perceptual-motor 
problems were identified. The eighty low-scoring sub- 
jects were randomly assigned to four groups-- visual 
training, motor training, attention control and non- 
treatment control; the other twenty subjects formed 
a normal control group. For thirty minutes every other 
day for a three week period, the visually trained group 
was given activities which emphasized visual skills, 
the motorically trained group received activities which 
focused on fine motor skills, and the attention control 
group listened to fairy tales. Subjects in the nontreat- 
ment control group and the normal control group were not 
given any special activities. One week after the treat- 
ment programmes were completed, all subjects were retested. 

The results indicated that all four low-scoring groups 
improved significantly between pre- and posttesting. Post- 
test scores indicated a significantly greater score for 
the motorically trained group than for the nontreatment 
control group. No other significant differences were 


found between the five groups on posttest scores. 
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Sex differences in perceptual-motor ability were 
analyzed and no significant difference was found between 
the performance of males and females on the experimental 
task. 

Trends in perceptual-motor problems and age were 
examined. The data indicated that as chronological age 
increases, deficiencies in perceptual-motor development 
decrease. 

The results of the study suggest directions for 


future research. 
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CHAPTERsI 


INTRODUCTION 


Background 


In recent years increased interest has been focused 
on handicaps which interfere with academic learning. 
These handicaps have been labelled learning disabilities. 
With this expansive interest in learning disabilities 
came multiple descriptive labels and resulting defini- 
tions which reflected both the heterogeneity of the prob- 
lems associated with learning disabilities and the bias 
of those advancing the definition. The National Advisory 
Committee on Handicapped Children has provided a defini- 
tion which states, in part, that: 
A learning disability refers to one or more signifi- 
cant defects in essential learning processes requiring 
special educational techniques for its remediation 
Children with learning disability generally demonstrate 
a discrepancy between expected and actual achievement 
in one or more areas .... 
Essential learning processes are those currently re- 
ferred to in behavioral sciences as perception, inte- 
gration, and expression, either verbal or nonverbal. 
Special education techniques for remediation require 
educational planning based on the diagnostic procedures 


and findings. (National Advisory Committee on Handi- 
capped Children, 1968, p. 34). 
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Many of the theoreticians and researchers in the field 
of learning disabilities have tended to focus on the sig- 
nificance of perceptual and perceptual-motor development 
in children. In fact perceptual-motor problems appear 
to have achieved first priority among workers within the 
domain of learning disabilities. Their concern is not 
only with the perceptual-motor problem per se, but also 
with the deleterious effects of such difficulties upon 
the child's learning and academic achievement. In fact, 
one hypothesis shared almost universally by members of 
the perceptual-motor school is that adequate conceptual 
development is dependent upon accurate perception. 

In view of this posited relationship between percep- 
tual-motor development and cognitive development it be- 
comes of concern to those involved in special education 
to examine the child's perceptual-motor skills and estab- 
lish programmes for the effective remediation of weaknesses 
in these areas. 

Perceptual-motor theorists (e.g. Kephart, 1960; 
Getman, 1965; Barsch, 1967; and Frostig, 1961) have for 
the most part viewed perceptual skills and motor skills 
as so interrelated that they cannot be separated or exam- 
ined in isolation. Thus a child with significant defects 
in one skill--motor development or perception--would be 


expected to display some impairment of functioning in the 
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other. It is equally possible, however, that visual 
perception and motor development are independent systems. 
The diagnosis of perceptual-motor deficits is usually 
based on the child's performance on tests which require 
him to copy simple geometric forms. A low score on such 
tasks has traditionally been interpreted in terms of a 
perceptual-motor deficit. However, it is obvious that 
many skills are involved in such task performance. Does 
the child who fails the task do so because he lacks the 
motor development for copying it, because he cannot dis- 
criminate the form, or because he is unable to integrate 
these two responses? While one may be justified in infer- 
ring from a child's success on these types of tests the 
integrity of perceptual and motor functions necessary 
for the performance of the tasks involved, it may well 
be too broad a conclusion to label the child who fails 
as deficient in perceptual-motor skills. 

Many of the perceptual-motor theorists have developed 
programmes by which to remédiate perceptual-motor defi- 
ciencies. In the past few years a large number of studies 
have been designed to test experimentally the validity of 
such programmes. Although the programmes vary consider- 
ably in their emphasis, no attempts have been made to 
separate the effects of perceptual training from those of 


motor treatment. 
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Researchers and theoreticians involved in the study 
of learning disabilites have given considerable atten- 
tion to perceptual-motor development in children. Their 
focus has been on a global approach to perceptual-motor 
deficiencies as opposed to examination of perceptual 
problems and motor problems as two distinct areas of 


weakness. 


Statement of the Problem 


This thesis maintains that perceptual and motor 
skills are autonomous; that a weakness in one area does 
not necessarily dictate a weakness in the other. Child- 
ren who display perceptual-motor problems are viewed as 
having a receptive deficit, i.e. the child does not 
accurately perceive the visual stimuli; an expressive 
deficit, i.e. the child cannot make the appropriate 
motor response; or an integration deficit, i.e. the child 
cannot integrate the visual stimuli and the motor response. 

Remedial programmes have for the most part emphasized 
integrative techniques for which both visual and motor | 
skills are required. This thesis will examine the effect- 
iveness of receptive training activities and expressive 
training au easier 

The perceptual-motor development of early elementary 


school children was assessed. The efficacy of receptive 
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(visual) and expressive (motor) programmes with children 
displaying perceptual-motor weaknesses was examined. 

The findings of the study generated suggestions for 
methods of assessment of the child with perceptual- 
motor deficits and directions for further research in 


the area of perceptual-motor development. 
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CHAPTER II 


SURVEY OF THE LITERATURE 


Introduction 


Many modern-day educators feel Rie children must 
become proficient in certain perceptual-motor skills 
on academic success to be realized. They view such 
skills (e.g. visual-form discrimination, visual-motor 
fine muscle coordination) as necessary antecedents of 
school readiness and/or achievement. Most perceptual- 
motor training programmes are based on the assumption 
that visual-motor experiences constitute an important 
factor in the educational involvement of young children. 
Justification for this assumption relies heavily upon 
the contributions of perceptual-motor theorists and 
developmental theorists, and on a large number of cor- 
relational studies. Within this chapter a review will 
be made of relevant perceptual-motor and developmental 
theories and of empirical studies which have examined 
the relationship between perceptual-motor skills and 
cognitive abilities and academic achievement. Research 
relating to the efficacy of perceptual-motor training 


programmes will also be examined. 
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Perceptual-Motor Theories 


Kephart 


One of the key figures in the area of perceptual- 
motor development is Newell C. Kephart. Kephart (1960, 
1967) postulates that normal perceptual-motor development 
aids the child in establishing a reliable and solid con- 
cept of the world around him. This approach examines 
the normal sequence of the development of motor patterns 
and motor generalizations and compares the motor develop- 
ment of children with learning problems with that of norm- 
al children. 

Children with perceptual-motor problems encounter dif- 
ficulty with symbolic materials because they have not had 
an adequate orientation to their everyday environment; 
specifically, the dimensions of time and space. These 
children have not organized their information-processing 
systems to the degree necessary to deal with a curriculum 
based upon these presumed competencies. As a consequence 
they are disorganized motorically, perceptually, (percep- 
tion and the motoric response are considered inseparable 
for instructional purposes) and cognitively. 

A child's first learning is motor learning-~--muscular 
and motor responses. Through motor behavior the child 
interacts with and learns apoan his environment. Kephart 


believes that learning difficulty may begin at this stage 
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because the child's motor responses (specific perform- 
ances) do not evolve into motor patterns (broad gen- 
eralized abilities). Extensions and combinations of 
motor patterns lead to motor generalizations. Motor 
generalizations are the integration and combination of 
motor patterns into broader motor organizations. Kephart 
discusses four motor generalizations as being important 
to success in school: balance and maintenance of posture, 
contact (sensory-motor activities), locomotion, and receipt 
and propulsion (objects coming towards and going from the 
child). Through these four motor generalizations the child 
acquires knowledge about the space structure of his world. 

At the same time as the child is gaining information 
through motor generalizations, he is getting perceptual 
information. Because all explorations cannot be made 
motorically, the child learns to explore perceptually. 
Perceptual input only becomes meaningful when it is 
matched with motor information. Kephart terms this 
process.of comparing the perceptual and motor data a 
perceptual-motor match. If a child is unable to make 
the perceptual-motor match, he is left with two conflict- 
ing worlds--a perceptual world and a motor world. 

The development of a time structure also begins with 


motor responses, continues with perceptual information, 
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and then develops into conceptual information. Kephart 
has identified three aspects of time as important to 
learning: synchrony (things happening at the same time), 
rhythm (equal time intervals), and sequence (events 
ordered ona remporhl scale). As with the dimension of 
space, many learning disabled children have a poor under- 
standing of events occurring over time. 

Kephart's theory implies that children's learning 
problems stem from a disturbed orientation to the physical 
world about them. This disturbance, whether of space or 
of time, is the result of inadequate perceptual-motor 
learning. 

Kephart's theory gives little emphasis to the trans- 
ition from perceptual-motor development to cognitive 
development. Also the role of speech and language in 
the learning process has not been clearly incorporated 


into the theory. 
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Getman 

A model of visuomotor development and its inter- 
action with cognitive development has been devised by 
Scerand N. Getman (1965). “Because Getman is an optom- 
etrist, his approach reflects his strong interest in 
the development of vision, which in this model is equated 
with perception. Vision is defined as the child's learned 
ability to understand things that cannot be touched, 
tasted, smelled, or heard, and is the method by which 
Space is revealed as a whole. It is the ability through 
which the child interprets the world and his relationship 
to the world. Vision evolves from actions of the entire 
organism. The human organism cannot be segmented into 
unrelated parts (eg. visual, motor) but rather vision 
must be viewed as a total action system. 

Getman's visuomotor model (see Figure 1) is one of 
visual development and learning. The model is an attempt 
to show k@clopmen tal sequences and the dependence of each 
successive stage of development upon earlier stages. 

In the first level, the Innate Response Systems are 
the innate motor responses which are present at birth. 
They include tonic neck reflex, startle reflex, light 
reflex, grasp reflex, reciprocal reflex, stato-kinetic 
reflex and myotatic reflex. At the second level is the 
General Motor System which includes the motor or loco- 


motion skills of creeping, walking, running, jumping, skip- 
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Figure 1 


The Visuomotor Complex 


Intellectual Development 
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ping and hopping. The third level, Special Motor Systems, 
represents a more elaborate combination of the first two 
systems. Skills included at this level are eye-hand 
relationships, combinations of two hands working together, 
hand-foot relationships, voice, and gesture relationships. 
The Ocular Motor System is represented at the fourth level. 
The ocular skills include fixation, the ability to locate 
a target; saccadics, the visual movement from one target 
to another; pursuits, the ability to have both eyes fol- 
low a moving target; and rotation, free movement of both 
eyes in any and all directions. Speech Motor Systems at 
the fifth level are composed of babble, imitative speech, 
and original speech. At the sixth level, the Visual- 
ization System, two kinds of visualization are considered: 
immediate by which one can "see" a coin by feeling it, and 
past-future by which one can review an event that occurred 
yesterday or perceive an event that will happen tomorrow. 
The seventh level, Vision or Perception, represents a 
single perceptual event which is the result of all the 
experiences, skills, and systems represented by the under- 
lying levels. Py, signifies another single perceptual 
event reached through a similar pyramid of experiences. 
Through the integration of many perceptions the next level, 
Cognition, is reached. The portion of the model above 
this point represents the higher symbolic and more abstract 


mental processes which lead to intellectual development. 
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Getman's model presents the development of cognition 
and intellectual thought as the result of a solid base 
of the various levels of perceptual and motor learning. 
The model has been criticized for over-simplifying the 
picture of the development of learning, for overextending 
the role of vision and overemphasizing the role of visual 
perception (Myers and Hammill, 1969). Lerner (1971) has 
noted the relative neglect of the role of language and 
speech in learning. The model also infers that some hand- 
icapped children who could not experience the hierarchy | 
would be unable to achieve the skills of higher levels. 
And finally, empirical support for the model seems to be 


lacking. 


Bureere? 

Ray H. Barsch (1967) has developed a movigenic theory 
of learning difficulties, which proposes that such dif- 
ficulties are related to the learner's inefficient inter- 
action with space. Movigenics is defined as the study of 
the ae and development of movement patterns in man 
and the relationship of these movements to his learning — 
efficiency. The concept of movigenics is based upon 
Barsch's premise that human learning is highly related to 
the individual's performance of basic movement patterns. 


"Perception is movement and movement is perception. Ac~- 
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cording to this view, any effort to enrich perception 
and cognition must be initiated as a frank approach to 
attaining the highest possible state of efficiency in 
the fundamental patterns of physical movement" (Barsch, 
1968 ,Cpsm299) at 

The movigenics theory has ten basic constructs (Barsch, 
1967): 
1. Man is designed for movement. The fundamental prin- 
ciple underlying the organization of the human system 
is efficiency of movement. 
2. The primary objective of movement efficiency is to 
economically promote the survival of the organism. 
3. Movement occurs in an energy surround. Movement ef- 
ficiency is derived from the information the organism is 
able to process from the energy in the physical world. 
4. The mechanism by which the human organism derives 
information from energy forms is his percepto-cognitive 
system. 
5. The terrain of movement is space. 
6. Developmental momentum, i.e., the force that pushes 
man through his childhood in a few short years to an 
adulthood of sixty years, provides a constant thrust 
toward maturity and demands an equilibrium to maintain. 
7. Movement efficiency is developed in a climate of 


stress. 
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8. The adequacy of the feedback system is critical in 
the development of movement efficiency. 
9. Development of movement efficiency occurs in orderly, 
sequential segments from the simple to the highly complex. 
10. Communication of movement efficiency is derived from 
the visual-spatial phenomenon called language. 

Barsch sees the child's learning problem as centered 


on two classes of the basic learning abilities: sensory- 


motor integration and perceptual-motor skills. As a result, 


his theory gives little attention to the roles that audi- 


tory skills and language development play in learning. 


Frostig 


Marianne Frostig is another individaul who has had 
an impact on the perceptual-motor field. Frostig's 
published research and materials have focused primarily 
on assessment and remedial techniques in the area of 
visual perception. In 1958 Frostig and her associates 
began developing a preliminary test for the diagnosis 
and remediation of visual perceptual handicaps. They 
postulated that visual perception consisted of five abil- 
ities: (1) eye-motor coordination, (2) figure-ground, 
(3) constancy of shape, (4) position in space, and (5) 
spatial relations (Frostig, 1966). It was ascertained 
that these five visual Ses abilities develop 


independently of each other, and there is a specific 
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relationship between their developmental level and the 
child's ability to learn (Frostig, Lefever, & Whittlesey, 
1961). These abilities became the five areas assessed 

by the Marianne Frostig Developmental Test of Visual 
Perception (1966). Deficits in any of the areas tested 
may be referred to specially prepared exercises, specific 
to the problem discovered. 

For Frostig (1961) perception develops out of the 
sensory-motor behaviour of the young child. Perception 
is never divorced from motor activity; not only does cre 
originate in motor behaviour, but also it is followed by 
motor events. Without proper development of the motor 
and perceptual abilites, the child will encounter learning 


difficulties. 


Doman and Delacato 

Among the most controversial of the perceptual-motor 
approaches is the "patterning" theory of neurological 
organization developed by Glenn Doman and Carl Delacato 
(Delacato, 1966). The basic concept advocated by their 
approach is that the well-functioning child develops full 
neurological organization. The theory assumes that onto- 
geny, the process of individual development, recapitulates 
phylogeny, the process of species development. Thus, in 


the progression toward full neurological organization, man 
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proceeds in an orderly way anatomically in the central 
nervous system, progressing sequentially through the 
medulla and spinal cord, the pons, the midbrain, the 
cortex, culminating in the establishment of hemispher- 
ical dominance or full neurological organization. 

Doman and Delacato maintain that there are six func- 
tional accomplishments in man: motor skills, speech, 
writing, reading (visual), understanding speech (auditory), 
and stereognosis (tactile). The attainment of these six 
skills parallels and is functionally related to the in- 
dividual's anatomical progress toward neurological organ- 
ization. 

The failure to pass through a certain sequence of 
development at any stage indicates poor neurological 
organization and will be evidenced in problems in mobil- 
ity or communication. Doman and Delacato maintain that 
by determining the level of neurological organization, 
it becomes theoretically possible to prescribe activities 
that will improve neurological development and thereby 
eliviate or prevent learning disorders. According to the 
theory, when the neurological organization becomes com- 
plete, the learning problem is overcome. Treatment pro- 
cedures (Doman et al., 1967) consist of (1) rolling over, 
(2) crawling in a circle backwards, (3) crawling with- 
out a pattern, (4) crawling homologous, (5) crawling 


homolaterally, (6) crawling cross-pattern, (7) creeping 
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without pattern, (8) creeping homolgous, (9) creeping 
homolaterally, (10) creeping cross-pattern, (11) cruising 
(walking holding), (12) walking without pattern, and (13) 
walking cross-pattern. The treatment requires children to 
pass through the above sequential stages to establish 
hemispheric dominance and thereby full neurological organ- 
ization. 

A number of reports of the success of the method have 
been presented in the literature. However, other research- 
ers (Robbins, 1966; Glass and Robbins, 1967; Freeman, 1967) 
have reported the theory, approach, treatment, and research 
lacking. Ten medical, health, and educational organiza- 
tions have also jointly expressed their concern about the 


Doman and Delacato approach (Cruickshank, 1968). 


In reviewing the perceptual-motor theories of Kephart, 
Getman, Barsch, Frostig, and Doman and Delacato, one 
strong commonality is noted--all assume perceptual-motor 
development to be a forerunner of conceptual development 
and that without the proper development of the former the 
latter will be adversely affected. Also, with the excep- 
tion of Doman and Delacato, they all veiw perceptual and 
motor skills as being interrelated and that one cannot be 


isolated from the other. 
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Developmental Theories 


Several contemporary developmental theorists offer 
further support of the relationship between perceptual- 


motor ability and cognitive ability. 


Piaget 


One of the foremost developmentalists addressing him- 
self to the perceptual-motor-cognitive issue is Jean Pi- 
aget. According to Piaget (Flavell, 1963), actions per- 
formed by the child form the substance of all perceptual 
and intellectual adaptation. These actions progress from 
the overt, sensory-motor ones of the neonate (eg. grasp- 
ing and sucking objects) to covert, highly organized 
systems of internalized operations. The latter abstract 
operations are viewed by Piaget as much action as are the 
former simple sensory-motor activites. The operations 
are simply internalized actions. 

Piaget speaks of intellectual organization as actions 
which have been abstracted from earlier, simpler organ- 
izations that have been changed in some way, eg. increas- 
ingly internalized. Therefore no structure is ever com- 
pletely new but rather is a generalization of an action 
from a preceding structure. In this way Piaget sees an 
adult's formal operations as sensory-motor actions which 


have been transformed, rather than as some completely 
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different behaviour. 

Piaget believes that perception develops as a dep- 
endent subsystem within the larger context of sensory- 
motor learning. The infants perceptions are meaningful 
only through the mediation of the sensory-motor schemas 
of which they are a part. The developing perceptual 
constancies receive their main support from other sim- 
ultaneous developments. In Piaget's view, sensory-motor 
intelligence, not perception, provides the basis for 
later intellectual development and, it is also the matrix 
within which and from which perception itself originates 
and evolves (Inhelder & Piaget, 1964). 

Following Piaget's logic, it becomes obvious that a 
disability in motor skills will result in perceptual and 


cognitive problems. 


Bruner 

Jerome Bruner is another leading cognitive theorist 
who has given attention to the link between perception 
and cognition. For Bruner (1957) problem solving and 
inference are a model for perception which is arrived 
at by a series of hypotheses, by trial and check, and by 
matching to a a neceras As cognitive development pro- 
ceeds, perception is less and less dependent on immed- 


iately present stimulation and more and more dependent on 
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the perceptual categories which have been formed. Per- 
ception involves an act of categorization. There are 
defining attributes, called cues, in the stimulus input 
which are used in identifying the category of the object 
being perceived. Perceptual learning then depends on the 
construction of a system of categories to which the stim- 
ulus input can be matched. As the learning progresses, 
categories become more available and more prolific, with 
the result that the input necessary for categorizing tends 
to become minimal. 

The process of matching the stimulus imput to a cat- 
egory is a sequential one. First there is primitive cat- 
egorization, in the sense of perceptual isolation of an 
object or event; second, there is a search for cues; third, 
there is a confirmation check, and then a confirmation com- 
pletion, by which cue searching is terminated. The hypo- 
theses which direct the search for the right category may 
reflect the personal needs and values of the observer. 

Bruner's theory of perception as a form of concep- 
tualization readily supports the hypothesis that problems 
in the perceptual sphere will interfere with concept 


formation. 


Wohlwill 


The views of Joachin Wohlwill (1962) also confirm the 


conception-perception relationship advanced by perceptual- 
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motor theorists. Wohlwill sees the child proceeding 
developmentally from a perceptual level of functioning 

to a conceptual level of functioning. Perception and con- 
ception are conceived to be related on three dimensions: 
redundancy, selectivity, and contiguity. 

A high degree of redundancy of the stimulus input is 
necessary at the perceptual level; however, the redun- 
dancy required at the conceptual level is reduced to a 
minimum. While the child operating at a perceptual level 
has a very limited ability to dissociate relevant from 
irrelevant information, one who is at a conceptual level 
is able to differentiate the relevant from the irrelevant. 
Spatial and temporal contiguity are of major importance 
in perceptual functioning; whereas, conceptual functioning 
enables one to deal with information which is widely 
separated in space or time. 

These three dimensions--redundancy, selectivity, and 
contiguity-- when taken together give responses of varying 
specificity. The specificity ranges from those of percep- 
tual judgment, in which inaccuracies are frequent, to the 
precise and accurate products of the conceptual process. 

While not explicitly saying so, Wohlwill's formula- 
tions seem to imply that adequate conceptual development 
is at least partially dependent upon adequate perceptual 


development. 
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Gibson 

Eleanor Gibson (1969) has proposed a model of cog- 
nitive development in which the growing child does not 
stop using and needing stimulus information but rather 
learns to more efficiently process the stimuli presented 
to him. This position is in contrast to Piaget, Bruner, 
and Wohlwill, all of whom view the child as progressing 
from a greater to a lesser need for stimulus information. 
Gibson sees the developing child as learning to respond 
to additional aspects and subtle nuances and clues of 
the stimuli. She has stated that although concept form- 
ation develops markedly over the years, "it does not 
follow that our percepts become more and more reflec- 
tions of our concepts. We do not perceive less because 
we conceive more. If we did, it would be maladaptive for 
getting information about what is going on in the world 
around us" (p. 440). 

Gibson recognized that many highly abstract and gen- 
eralized class concepts are of a more advanced nature 
than is perceptual learning. Recognition of a concept, 
however, is always dependent upon prior learning of cer- 
tain distinctive and invariant features, regardless of 
the level at which it is apprehended. 

Gibson's contention that perception remains an import- 
ant ability for conceptual ehoucnt throughout a lifetime 


provides further theoretical support for postulating the 
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dependence of conceptual skills on the efficiency and 


accuracy of perceptual ability. 


Thus, the formulations of Piaget, Bruner, Wohlwill, 
and Gibson, all leading developmental theorists, provide 
a solid theoretical base for the thesis that perceptual 
and perceptual-motor problems will result in conceptual 


Giucticulites. 
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Empirical Support for Perceptual-motor-cognition 
and Perceptual-motor-achievement Relationships 


Some empirical evidence also supports the notion of 
a perceptual-motor-cognition relationship. McConnel 
(1964), in examining concept learning in preschool and 
second-grade children, found that perceptual processes 
can take the place of verbal symbolic processes as med- 
iators. In studying the differential effects of percept- 
ual and verbal pretraining on later concept-formation 
ability, he found that for both preschool and second-grade 
children, positive transfer resulted when perceptual train- 
ing stressed a dimension relevant to the conceptual task, 
whereas negative transfer resulted when the dimension was 
not relevant. Furthermore, when the perceptual training 
was irrelevant but verbal cues relevant, only the older 
subjects exhibited a positive transfer. For the younger 
ones, the transfer was negative. The implication of this 
study for the present discussion is that erroneous per- 
ceptual information can impede concept formation at dif- 
ferent age levels. These findings support the assump- 
tion that the learning disabled child, whose perceptions 
are frequently faulty, may have difficulty in attemtping 
to form concepts. 

Another study which lends credence to the posited 


role of perceptual-motor skills in conceptual development 
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was carried out by Ireton, Thwing and Gravem (1970). 

These investigators found significant correlations be- 
tween performance at the 8-month age level on the Bayley 
Mental Scale (which contains mainly perceptual and motor 
items) and I.Q. at the age of four as measured by the 
Stanford-Binet. Further analysis revealed that a low 
score on the Bayley was a better predictor of low four- 
year I.Q. than a high Bayley score was a predictor of 

high four-year-old I.Q. The latter finding, in parti- 
cular, may indicate that an infant with poor perceptual- 
motor performance tends to exhibit poor conceptual, 
abstract performance at a later age. Despite the cor- 
relational nature of some of the data, making it impos- 
sible to prove causal relationships, the results generally 
support the hypothesized connection between perception and 
cognition. 

These studies on the relationship between perceptual- 
motor factors and cognitive development, along with the 
theories of Piaget, Bruner, Wohlwill, and Gibson, tend to 
support the positions of many theorists in learning dis- 
abilities. Because of the educational orientation of 
learning disability theorists, their concern is with the 
possible effects of perceptual-motor factors upon academic 
achievement and, more specifically, upon reading ability, 


rather than upon cognition. 
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Kephart (1960), as was previously noted, was one of 
the first to suggest a cause-and-effect relationship be- 
tween perceptual-motor abilities and academic achievement. 
Citing the empirical investigations of Lowder (1956), 
Potter (1949), Robinson, Letton, Mozzi, and Rosenbloom 
(1958), and the clinical evidence of Strauss and Lehtinen 
(1947) and Strauss and Kephart (1955), Kephart posited 
that perceptual-motor skills (eg. drawing and copying) 
have a bearing upon academic achievement. 

The empirical studies cited by Kephart in addition to 
being based on correlational data, also showed relation- 
ships which accounted for only 15 to 40 percent of the 
variance, depending on the variables studies. However, 
Kephart's interest in the perceptual-motor-achievement 
relationship did open an area of experimental investiga- 
tion. Unfortunately a number of the studies in this area 
have suffered from methodological limitations: poorly 
designed and/or poorly defined measurements, weak controls 
for subject intelligence, and arbitrary criteria for iden- 
tifying the poor reader. This is likely the source of 
many of the conflicting results within this research area. 
However, even with these limitations, many researchers with 
varying degrees of success and reliability have been able 
to relate perceptual-motor handicaps to learning problems. 

Keogh and Smith (1967) who performed a well designed 


longitudinal study found that a good predictor of school 
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achievement, aS measured by the reading and spelling 
subtests of the California Achievement Test in the third 
grade and the Iowa Test of Basic Skills in the sixth 
grade, was the kindergarten score on the Bender-Gestalt. 
In other words, children who performed poorly in visual- 
motor ability in kindergarten tended to do less well 
academically in later grades. 

To further investigate reading skills and perceptual 
development, Snyder and Freud (1967) administered several 
visual-motor measures, Bender-Gestalt, Spiral After-effect, 
and Necker Cube tests, to 667 first-grade children. The 
results were compared to those on the Lee-Clark Reading 
Readiness Test. The authors found sizable correlations 
between scores on the visual-motor tests and performance 
on the reading-readiness test, and concluded that percept- 
ual immaturity at the first-grade level is a major contri- 
butor to later reading problems. 

A study by Skubic and Anderson (1970) offers further 
evidence of a relationship between perceptual-motor ability 
and academic achievement. On the basis of performance on 
the Stanford Achievement Test, eighty-six fourth graders 
were classified as forty-five high and forty-one low a- 
chievers. Eleven perceptual-motor tasks devised by the 
authors to assess abilities involving both gross and fine, 
static and transport types ae motor movement were admin- 


istered. The high achievers were significantly superior 
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to low achievers on six of the eleven perceptual-motor 
tests. Performance on the perceptual-motor battery was 
positively and significantly correlated (around .50) to 
the performance on the Stanford Achievement Test and the 
California Test of Mental Maturity. Correlational data 
for a relationship between perceptual-motor ability and 
academic achievement is again offered. 

In another experiment, Lyle (1969) using fifty-four 
grade one through six pupils, investigated through factor 
analysis the relationships among the Wechsler Intelligence 
Scale for Children, several standard educational achieve- 
ment tests, and tests of finger agnosia, lateral dominance, 
and reversals in reading and writing. Lyle identified two 
orthogonal factors relating to reading problems. One was 
a factor of perceptual and perceptual-motor distortions, 
and the other was a weakness in formal verbal learning. 
Lateral dominance, mixed hand-eye donenonees and finger 
agnosia were not found to be related to reading ability. 

Eighty-seven children from grades one through six who 
showed severe language deficits and reading difficulties 
on unspecified tests, guidance evaluations, and teachers' 
ratings were examined by Coleman (1968). Using tests by 
Kephart and Barsch, Coleman found that half the children 
had visual or visual-motor deficits judged severe enough 


to impede learning. 
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Further, Coleman (1972) evaluated 4,685 elementary 
school children with a test of visual-perceptual-motor 
behaviour. Factor analysis yeilded two factors which 
predicted 1/3 of the academic achievement of first graders. 
Of the subjects who failed their academic year, 26% had 
low visual-perceptual-motor scores. 

Thomas and Chissom (1972) assessed the relationship 
between 3 perceptual-motor tasks and 2 measures of aca- 
demic achievement from 113 children from kindergarten 
through the third grade. A significant canonical cor- 
relation was found in kindergarten, first, and second 
grade groups. The correlation for third graders was not 
statistically significant. These findings tentatively 
suggest that the relationship between perceptual-motor 
skills and achievement decreases as age increases. 

Using seventh-grade boys, Erickson (1969) tested the 
ability to integrate successive partial iiecwasieds of 
abstract stimuli into a whole and compared this performance 
to reading ability as assessed by the Iowa Test of Basic 
Skills. Erickson found that low performance on the per- 
ception test was likely to be associated with reading 
deficits of one-half to one full grade level. 

Singer and Brunk (1967), however, failed to find a 
relationship between overall academic achievement and 
performance on a rather specific perceptual-motor task. 


The task required the child to reproduce a geometric 
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figure presented on a screen with rubber bands and a 
board filled with pegs. The child was to copy fourteen 
patterns ranging in difficulty from easy to complex by 
stretching rubber bands around the appropriate pegs. 

This study does not necessarily disprove the relationship 
between perceptual-motor and academic ability, especially 
in view of the unconventional measure of perceptual-motor 
ability: 

Bibace and Hancock (1969) also failed to find a pos- 
itive relationship between scholastic and perceptual- 
motor achievement. They assessed level of scholastic 
achievement and level of perceptual-motor achievement in 
boys aged 7-8 and 12-13. Subjects were then given finger 
mazes of increasing difficulty such that the number of 
trials and errors in learning each maze would indicate 
mastery of lower (motor) and higher (conceptual) proces- 
ses. It was found that some subjects performed well in 
school despite perceptual-motor deficiencies. Also schol- 
astic achievement rather than perceptual-motor achievement 
was found to discriminate between groups in terms of their 
reliance on perceptual-motor or conceptual processes. In 
other words, some children with perceptual-motor deficits 
were able to perform well in school and were able to ef- 
fectively use conceptual processes. 


Davol and Hastings (1967) using children from kinder- 
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garten through grade three administered a modification 
of Fleishman's response orientation device. The child- 
ren were judged by their teachers as either poor or norm- 
al readers. The results indicated the poor readers of 
low socioeconomic backgrounds had significantly poorer 
spatial orientation ability, which includes responses to 
left-right, up-down, and before-behind perceptual cues. 

Elkind, Larson, and VanDoorninck (1965) assessed sixty 
children from grade one through six, half rated slow read- 
ers and half rated average by unnamed tests. The authors 
found the poor readers to display significantly inferior 
skills on their hidden figures test. They concluded that 
the ability to ignore the nonessential but respond to 
relevant cues in printed materials is related to the ab- 
sence of requisite skills in reading. 

In summary these empirical investigations suggest that 
perceptual-motor disabilities may be at the root of many 
learning disabilities. However, the correlative nature 
of the data does not permit unqualified acceptance of the 
proposition that perceptual-motor disabilites cause learn- 
ing disabilites. The correlation between the two disab- 
jlities may be the result of a causal effect proceeding in 
either direction, or they may both be related to a third, 
unknown causative agent. Also, under some conditions of 
assessment, the relationship between these areas has not 


been demonstrated. 
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Considered as a whole, however, the theoretical and 
empirical evidence available on perceptual-motor develop- 
ment and its relation to cognition and achievment cer- 
tainly warrants the examination of perceptual-motor de- 
velopment in children and the exploration of perceptual- 


metor training activities. 
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Efficacy of Perceptual-Motor Training 


Attention will now be focused on studies appraising 
the effectiveness of perceptual, motor, and perceptual- 
motor training. The techniques and programmes of Barsch, 
Frostig, Getman, Kephart, and others have gained wide- 
spread popularity and acceptance on the educational scene. 
Clinical subjective support of these methods has a long 
tradition; however, it is only within the past few years 
that attempts have been made to use well-defined research 
strategies to determine the efficacy of perceptual-motor 
training. The majority of studies which have experiment- 
ally examined the validity of perceptual-motor training 
techniques have shown the methods to have positive results, 
However, in terms of the particular training methods used 
and the characteristics of the populations under study, 
the investigations have varied greatly. The major focus 
of this section, therefore, is to review only those studies 
which have examined the use of perceptual-motor training 
programmes with subjects similar to those involved in the 
present study--children in regular classes who have not 
been differentiated in any way, and are thus assumed to 
fall within the normal distribution with regard to measured 


IQ, learning disabilities, and socioeconomic status. 
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Studies using Frostig's Programme 


Rosen (1966) examined the effects of Frostig's pro- 
gramme for the development of visual perception. The 
subjects, 637 first grade pupils from eight elementary 
schools, were pretested on the Metropolitan Reading 
Readiness Test (Hildreth, 1965) and the Marianne Frostig 
Developmental Test of Visual Perception (DTVP) (Frostig, 
1964). Classrooms were randomly assigned to treatment 
groups, resulting in 12 experimental and 13 control rooms. 
The experimental classes received 30 minutes per day for 
29 days of visual perception training with the worksheets 
from the basic 100-page workbooks and supplementary work- 
sheets and games from the Frostig Teachers Manual. Control 
classes received 15 minutes per day of extra reading in- 
struction while 15 minutes were deducted from the exper- 
imental classes regular reading period. Both the control 
and experimental programmes were administered by the reg- 
ular classroom teacher. Posttest measures were obtained 
for the DTVP, the Lorge-Thorndike Intelligence Test, 

Level 1, Form 1, and the Bond-Balow-Hoyt New Developmental 
Reading Test. Analyses revealed a significant improvement 
in the experimental group in the perceptual capabilities 
trained; however, this improvement was not reflected in 
measures of reading achievement. The extra time the con- 


trol group was given in reading instruction was found to 
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be more important to reading achievement than time 
devoted to perceptual training. These findings suggest 
that while the skills measured by the DTVP appear to 
parallel various reading abilities, they may in fact be 
relatively unrelated. Further attention to the DTVP 
and the Frostig programme (eg. its effect on perception, 


reading, and school readiness) seems warranted. 


Studies using Delacato's Programme 

The effectiveness of Delacato treatment on readiness 
to read in kindergarten children was examined by Stone 
and Pielstick (1969). A kindergarten class of 26 pupils 
was randomly assigned to experimental and control groups. 
Pretest and posttest assessments of intelligence, reading 
readiness, and visual perception were obtained for all 
subjects on the Peabody Picture Vocabulary Test (Dunn, 
1959), the Lee-Clark Reading Readiness Test (Lee & Clark, 
1962), and the Frostig Test of Visual Perception (Frostig, 
Lefever, & Whittlesey, 1964). The experimental group 
received 30 minutes of "neurological training" per day 
for 18 weeks. The training involved cross pattern creep- 
ing, cross pattern walking, and sleep pattern. The con- 
trol group was given 30 minutes of games and play activ- 
ities per day over the 18-week period. No mention is 
made of the personnel Pee ia the programmes. The 


results showed a significant effect from treatment in 
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favour of the experimental group on the Frostig Test. 

No significant difference was found between experi- 
mental and control groups on posttest means on the Pea- 
body or the Lee-Clark. The authors concluded that there 
is little support for the notion of the benefit of Dela- 
cato's treatment to reading readiness in kindergarten 


children. 


Studies using Kephart's Programme 

Ball and Edgar (1967), using thirty kindergarten 
children, examined the effectiveness of some of Kephart's 
techniques for developing laterality and body image. Four- 
teen children were assigned to the training group and 
sixteen to the control group. Pre- and posttest scores 
were obtained for all subjects on a group intelligence 
test (Pintner, Cunningham & Durost, 1946) and on indi- 
vidual administrations of Head's Eye, Hand, and Ear Test 
(1925), Benton's test of right-left discrimination (1955), 
and Benton's test of finger localization ability (1959). 
The work with the training group was conducted over three 
and one half months, five days a week, for 20 minutes per 
day. The training procedures were those designed by 
Kephart (1960) for the development of laterality and body 
image. The tasks to which greatest emphasis was given 
were walking board, balance board, chalkboard (direction- 


ality and orientation), angels in the snow, skipping, 


9 
Cr 
<- 


tesT piseoxrt sit.do quoxp irk: 7 


. ; i} cana rib 
~-itaqke Or Bro saw enrages t= 


-599 ond ao ansam sestt2oq “Ao 


srad3 sng istertbnod eto de anh: pie 


sisqd ito sHtened ot Ao notton sad xe? 3 


tiem ea at’ ebenis BOX polbset ot 


emis 1pord 2, 


—s- ~~ — = Lad 

foes ts6prshbonin ytiids paieu , (VaeLl) sep 

é, . } s 
3ishass# to smoe to seenevt3 = sit bent S 


“~IvoZ .spemi yhod Bas ytifsretel PML goa $08 
= 
Dis quorp painisrt sit oF benpieds sto liaaeeied 


stose jseiseoq Bas -sxd .quoxp foxutaos 
ps 
sonspilletni quo1wp Bs fo atoofdue Iis zo2 i 


mW 


~f£bni ao bas (db€L ,steaowsd 3 madteninny” 93 or 


tasT t68 Bas basi SYA e ‘bask iad anotdsx + 


a 


. (Cell) notssninixzoetb +isl-tdpis T° hac 
~ . . . a 

. {@BCE) ytilids aoitss il adas aepnit oe eo 

eee : 7 

o9%tndst t98VO eh sai ca ABW quowp pakniexd wets Sip 


ow | 


S <a ra - 7 
pi | astunin ‘os xO2 adeow 56, BYBb ack obbine | 2 


yal it cate seont ies beeen 


- +e 3 
—_ fe nd - 
? os : 
5 oa 
‘ »s pao 
i 


38 


rhythm (especially bongo drums), rope jumping, peas 
porridge hot, stunts and games (crab-walk, duck-walk, 
etc.) and trampoline routines on bed springs and mat- 
tresses. Control subjects received an approximately 
equal amount of individual attention during regular 
classroom sessions from the assistants who conducted 
the training programme. 

Results indicated that the application of Kephart's 
technigues generalizes to right-left discrimination 
ability as assessed by Head's test. An essentially equal 
gain on the finger localization test was obtained by both 
groups. No significant increases or differences between 
groups were found for IQ or for the Benton test of left- 
right discrimination. 

Ball and Edgar concluded that the results obtained 
on Head's test support the claim that generalization 
occurs from specific sensory-motor training; however, 
the ability measured by Head's test is a very specific 
one. The fact that the test is composed of nonverbal, 
imitative responses, and the fact that significant dif- 
ferences were not found between the training and control 
groups on Benton's verbal test of right-left discrim- 
ination, Benton's finger localization test, and IQ, sug- 
gest a need for caution in interpreting these findings as 


proof of highly generalized gains. 
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The effects of Kephart's techniques upon motor per- 
formance, perceptual performance and academic achieve- 
ment were examined by O'Connor (1969). The entire first- 
grade population of an elementary school was randomly 
divided into an experimental group and a control group. 
Pretest and posttest data were collected for all subjects 
on motor ability items used by Carpenter (1942) from the 
Brace and Johnson tests, the Perceptual Forms Test, the 
Metropolitan Readiness Test (pretest), the Metropolitan 
Achievement Test (posttest) and the posttest data on 
lateral awareness and the Harris Test of Lateral Domin- 
ance. During the six month period between the pretests 
and posttests, the control group received the grade one 
physical education curriculum from their classroom teacher. 
The experimental group was exposed to Kephart's motor 
activity programme which was conducted by the investi- 
gator and two assistants with small ay The pro- 
gramme consisted of balance-beam activities, hopping 
routines, stunts and tumbling, obstacle course activi- 
ties, tetherball, movement imitation, soccer-type act- 
ivities, activities emphasizing basic locomotor patterns, 
and oculomotor pursuits. Results indicated that the 
experimental group improved significantly on measures 
of physical motor ability and on internal lateral aware- 


ness; however, external lateral awareness, lateral pre- 
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ference, academic achievement, and the ability to draw 
geometric forms were not affected by Kephart's programme. 

As noted by O'Connor, the pupil-instructor ratios 
were vastly unequal--ten to one for the experimental 
ZrOup and thirty to. one for the control group. - The 
extent to which this difference influenced the results is 
unknown. Also, as noted previously the experimental 
group received their training from the investigator and 
two assistants while the control group was instructed by 
the regular classroom teacher. Thus the Hawthorne effect 
may have been operating. 

Lipton (1970) examined the effects of a perceptual- 
motor development programme on perceptual-motor develop- 
ment, visual perception, and reading readiness. Four 
first-grade classes were randomly divided into control 
and experimental groups. Pretest and posttest scores were 
obtained for the students in the classes on the Purdue 
Perceptual-Motor Survey (Roach & Kephart, 1966), the 
Developmental Test of Visual Perception (Frostig et al, 
1966), and the Metropolitan Readiness Tests (Hildreth, 
Griffiths, & McGauvran, 1965). The two control classes | 
took part in the conventional primary grade physical 
education programme. The experimental classes were 
exposed to a perceptual-motor programme for two 30- 
minute periods each week for 12 weeks. The programme 


was designed to emphasize directionality of movement 
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and involved activities which are associated with concepts 
supported by Kephart (1960) and Painter (1966). The ex- 
perimental and control programmes were taught by two phy- 
Sical education instructors with each taking one experi- 
mental and one control class. Results indicated that the 
experimental programme produced significantly greater 
gains in perceptual-motor development, visual perception, 
and reading readiness as assessed by the above-mentioned 
instruments than did the conventional physical education 
CUurricurun. 

The effects of a rhythmic and sensory motor activity 
programme on body image, perceptual-motor integration, 
and psycholinguistic competence were investigated by 
Painter (1966). The twenty lowest functioning children 
in a class of 40, as determined by Goodenough MA scores, 
were placed into two groups which were matched on IQ, CA, 
MA, and sex. The Illinois Test of psystiolinguistic Abil- 
ities (McCarthy and Kirk, 1961), the Goodenough Draw-a-Man 
Test (1926), and the Beery Geometric Form Reproduction 
(1967) were given before and after training. The Stan- 
ford-Binet Intelligence Scale was given prior to training. 
At the conclusion of training a sensory motor perform- 
ance test designed by the investigator was given. 

One of the groups of subjects was given twenty-one 


half hour training sessions over a period of seven weeks. 
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The programme was based on the theoretical constructs 

of Barsch (1963) and Kephart (1960) and included gross 
and fine motor activities in nine of Barsch's twelve 
movement areas. Results suggested that the experiment- 
al programme lead to significant improvement in the 
ability to draw a human figure, amelioration of distor- 
tion in the drawing of a human figure, improvement in 
visual-motor integrity, improvement in sensory motor 
spatial performance skills, and improved psycholinguistic 
abilities. 

While the experimental results show significant gains 
in body image, perceptual-motor integration, and psycho- 
linguistic competence, the small sample size and lack of 
control of the Hawthorne effect or extra attention effect 


prohibit the drawing of any firm conclusions. 


Studies using the Winter Haven Programme 


Keim (1970) attempted to determine the effects of 
Winter Haven visual-motor training programme on the readi- 
ness and intelligence of kindergarten children. On the 
basis of the Bender Visual-Motor Gestalt Test (scored by 
the Koppitz System) a group of 74 kindergarten children 
with visual-motor deficiencies were identified. Half 
were assigned to the experimental group which received 


the Winter Haven Programme (McQuarrie, 1967) in addition 
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to regular programming, while the other half formed a 
control group which received only ordinary kindergarten 
training. A second control group consisted of children 
displaying no visual-motor problems. 

Pre- and posttest measures showed no significant 
differences between the groups on the Peabody Picture 
Vocabulary Test, the Stanford-Binet, or the Bender- 
Gestalt. Statistically significant differences among 
the three groups were found on the posttest scores of 
the Matching and Copying subtest of the Metropolitan 
Readiness Test. No pretest measures were taken with the 
Metropolitan. 

While these data show the Winter Haven Programme 
to have failed in producing the anticipated results, 
methodological weaknesses and lack of information in 
reporting suggest a need for caution in interpreting the 


findings. 


Studies using a Variety of Techniques 

Gill, Herdtner, and Lough (1969) assessed the effects 
of a programme designed to establish body balance and 
spatial orientation. Four and a half year old children 
enrolled . a university laboratory school were randomly 
divided into an experimental group of fifteen subjects and 


a control group of thirteen. Children in the experimental 
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group spent 15-20 minutes during the school day involved 
in body balance and spatial orientation exercises. Upon 
request, control subjects, without instruction, were al- 
lowed to use the experimental equipment. After an un- 
specified length of time, the children were assessed on 

a modified version of Witkin's Rod-and-Frame Test and 
Frostig's Developmental Test of Visual Perception (Frostig 
et al, 1964). The children in the experimental group 
were reported to perform significantly better than control 
children (nursery control and two other groups) on Wit- 
kin's Test and on two of the five Frostig subtests (Fig- 
ure-Ground and Shape Constancy). The authors concluded 
that "Special directed experiences were clearly bene- 
ficial to perceptual development" (p. 1183); however, 
methodological problems weaken this conclusion. The con- 
trol group seldom requested to use the experimental 
equipment thus leaving no control for Hawthorne effect. 
Also, from a statistical point of view, inappropriate 
conclusions were drawn. By means of analysis of variance 
four significant F's out of six measures were found. 
While this indicates that all four groups differed sig- 
nificantly from one another in some way, it does not 

show which group or groups differed from which. Paired 
comparisons need to be performed as a further analysis in 


order to determine the sources and extents of differences. 
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The effects of perceptual training with kinder- 
garten children were examined by Salome and Reeves 
(1972). Two morning kindergarten classes formed a 
control group and two afternoon classes, an experimental 
group. Instruction for the experimental group included 
illustrated booklets, visual aids, discussions, and ex- 
ercises directing attention to visual information located 
in contour lines. The control group received art instruc- 
tion in the usual classroom manner. Both programmes were 
conducted by the regular classroom teachers. 

Assessment measures for one control and one experi- 
mental group (mean age 5-4) consisted of the drawing of 
a play trailer truck before and after the experiment and 
a model barn following the study. The remaining two 
groups (mean age 4-6) drew a play truck and a caboose 
before and after the study. Pre- and posttest measures 
on the Early Childhood Embedded Figures race were also 
obtained for the two latter groups. A five criteria, 
eleven-point rating scale designed by Salome was used to 
evaluate drawings. 

Results indicated that the experimental programme 
had a significant effect on the drawings of trucks of 
five year olds only. Significant group differences 
were also found on Early Childhood EFT posttest scores. 


The authors suggest that the lack of significant findings 
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on other test measures is a reflection of the younger 
children performing those tasks being from a laboratory 
school in which drawing tasks were affected by several 
unidentified intervening variables. The older children 
were from a regular suburban school. No mention was 
made of procedures for training the teachers involved in 
the experimental programme so that differences in their 


methods may have effected the findings. 


Summary 

In view of the faulty reporting and questionable 
methodological procedures of most of the studies dis- 
cussed, it would seem premature to draw any definitive 
conclusions regarding the efficacy of perceptual-motor 


training. 


General Summary 


The theoretical and empirical literature on the 
relationship of perceptual-motor abilities to cognition and 
achievement suggests a need for further investigation into 
the nature of perceptual-motor skills. To date, theory 
and research have largely viewed perceptual-motor problems 
in a global manner and have given little attention to 
visual or motor problems in isolation. 

Remedial programmes also tend to focus their emphasis 


on problems of perceptual-motor integration and have 
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ignored those problems which are only visual or only motor 
in nature. A need exists for the exploration of vis- 
ual weaknesses and motor weaknesses and of remedial 


techniques in these two areas. 
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CHAPTER III 


INSTRUMENTS, DEFINITIONS AND HYPOTHESES 


Instruments 


After examination was made of several tests of 
perceptual-motor ability, it was decided that the Dev- 
elopmental Test of Visual-Motor Integration (VMI) (Beery 
and Buktenica, 1967) would provide an adequate measure 
of perceptual-motor development. The VMI provides a 
raw score and a perceptual-motor age equivalent. Valid- 


ity and reliability data are provided by Beery (1967). 


Definitions 


General Terms 


Perceptual-motor developmental lag. Perceptual- 


motor development, as defined by scores on the Develop- 
ment Test of Visual-Motor Integration, is 10 months or 


more behind chronological age. 


Independent Variables 
Visual training. Training activities which require 


attention to stimuli, e.g. matching, form discrimination. 


Motor training. Training activities which require 
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attention to motor responses, e.g. tracing, copying. 


Hypotheses 


Rationale 1 

Perceptual-motor theorists, for the most part, 
agree that visual perception and motor coordination can 
not be examined in isolation. They assume a direct 
relationship between perceptual and motor skills, 
Presta ra Bewicid in one area will produce a dysfunction 
in the other. However, some research does exist which 
suggests that visual perception operates independently 
of motor involvement. Newcomer and Hammill (1973) 
examined the visual perception of motorically handi- 
capped children. Subjects were identified on the basis 
of low scores on the Ambulation and Manipulation subtests 
on the Preschool Attainment Record (Doll, 1966). Each 
subject was administered the Motor Free Test of Visual 
Perception (Calarusso & Hammill, 1972) and the Bender 
Visual Motor Gestalt Test for Children (Bender, 1938). 
The results indicated that motorically handicapped child- 
ren perform progressively poorer on a test of visual- 
motor integration as the severity of their motor handi- 
cap increases. However, on 3 motor-free test of visual 


perception they tend to function appropriately for chron- 
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Ological age regardless of level of motoric disability. 
They do not have the difficulties with visual percep- 
tion which are normally attributed to them. 

Zach and Kaufman (1972) examined the factors con- 
tributing to successful performance on visual-motor 
tasks. Seventy kindergarten children were given the 
Bender Visual Motor Gestalt Test (Bender, 1938) anda 
discrimination test. The correlation between the scores 
of the two tests was not significant and suggests that 
performance on the visual task was not related to per- 
formance on a task of visual-motor integration. Thus, a 
child who performs poorly on a perceptual-motor task 
does not necessarily have a perceptual problem. His 
problems may be due to poor motor ability or difficulty 
with the integration of the visual stimulus and motor 


response. 


Hypothesis 1 


The evidence provided by Newcomer and Hammill (1973) 


and Zach and Kaufman (1972) suggests that visual percep- 
tion and motor development may be relatively separate 
and independent systems. Therefore children identified 
as having a perceptual-motor disability may in fact have 
only a perceptual disability or only a motor disability. 
One might therefore expect that children who perform 


poorly on a perceptual-motor task may benefit froma 
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remedial programme with only visual training materials 


Or one with only motor training materials. 


ity she 


Visually trained subjects will display improved 
performance on posttest measures of perceptual- 
motor integration as compared to pretest measures 
of perceptual-motor integration. 

Motorically trained subjects will display improved 
performance on posttest measures of perceptual- 
motor integration as compared to pretest measures 
of perceptual-motor integration. 

Attention control subjects will not display improved 
performance on posttest measures of perceptual- 
motor integration as compared to pretest measures 
of perceptual-motor integration. 

Nontreatment control subjects will not display 
improved performance on posttest measures of per- 
ceptual-motor integration as compared to pretest 
measures of perceptual-motor integration. 

Normal control subjects will not display improved 
performance on posttest measures of perceptual- 
motor integration as compared to pretest measures 
of perceptual-motor integration. 

Visually trained subjects will display improvement 
greater than that of attention control and nontreat- 
ment control subjects on posttest measures of per- 


ceptual-motor integration. 
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1.7 Motorically trained subjects will display improve- 
ment greater than that of attention control and non- 
treatment control subjects on posttest measures of 
1.12 perceptual-motor integration. 

1.8 Visually trained subjects will perform at a level 
not significantly different from that of normal 
control subjects on posttest measures of perceptual- 
motor integration. 

1.9 Motorically trained subjects will perform ata 
level which does not differ significantly from that 
of normal control subjects on posttest measures 
of perceptual-motor integration. 

1.10 Attention control subjects will display inferior 
performance to that of normal control subjects 
on posttest measures of perceptual-motor integra- 
BLOM 

1.11 Nmtreatment control subjects will display inferior 
performance to that of normal control subjects on 
posttest measures of perceptual-motor integration. 

1.12 Attention control subjects will display improvement 
which does not differ significantly from that of non- 
treatment control subjects on posttest measures of 


perceptual motor integration. 


Rationale 2 


In addition to examining the relationship between 
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perceptual-motor development and aspects of achievement 

and cognition, investigators have also tried to determine 
whether perceptual-motor ability may be related to achieve- 
ment at all age levels or only at the earliest ones. 

Lyle (1969) found visual deficits tended to decline in 
importance with increasing age through the primary grade 
years, although such problems were still found in retarded 
readers in the fifth and sixth grades. Whipple and Kodman 
(1969) compared poor and normal readers from the fourth 

and fifth grades. The poor readers were found to be fun- 
ctioning at the level of 6- to 8-year old children in 

their ability to perform a Gibson and Gibson (1955) per- 
ceptual learning task involving the matching of nonsense 
drawings from memory. 

In contrast to this evidence of a continued rela- 
tionship between perceptual deficits and reading problems, 
other research has provided data which suggest that at 
about the fourth-grade level there occurs a shift in em- 
phasis from the visual to auditory mode with regard to 
reading problems. A well-designed study exemplifying 
this position was conducted by Katz and Deutsch (1963). . 
Using first-, third-, and fifth-grade black children of 
low socioeconomic status, they administered a test of 
reading ability, a modality preference test, a concept 


formation test, a memory span test, several discrimination 


Ee 


jdsmevsindos to atosges bia tnongoleve 


; wie 
enimasasb ot hott oels sved exotsphae 
-~evetios ot Betbisx sd yam ysi fides rodom~a tc s 
| a pee ian 
-eono0 testis 69 bat +6 yino to efter eps I 


2 


“im wot a 


= 


ni enitssb oF beabuss stiorteab Losey 


+t 


| Ta 
bebisse: ni bavyot iliste sxow emeidoz@ doue 
Ld 


; . u JA 
Adutrot odd mex} 2x9be0x Lemon Bas 100g, = 


-g0% sd o¢ Bavol stsw arsbesot 1098q ont. -e9 


nr mexbiido bilo xrs9y-8 oF -3@ to fsvel aks 3 


oF 


~xr98q (22@C{) noedid bas noedtid 5s bs i bf 


— = 
saasgenon to paidojsm sit pniviovat 


eo 


-#5 ai j3Yida & Bivsc0 sxzsAt Leva obs 
hk mh Phiri) Se 
oF Bbusps:r dtiw sbom yros ibis Osn Leueiv ‘Sa 
snivrit¢moxa ybitie” boap preb-L 
PALYIS Lg x ‘4 z e ioe & 


.(EG@@L) ribasved bab ssex vc befoubaos at 


j — 2 a®. 7 7 Z . nh 

to nethlids Aveid abs: ser dag Bhs bas aes + 
¢ eee 

Ay 


YP en 
: Aeegae,: 5 ; 


ao 
ee nies i 6b bit &, 


0 tose 6 Deyrste Sac mbes se 


= 


isxoven nape : 15 ore a ¥ kts im ¢ 


108 


Se 


no Mies 


tasks, and several perceptual tests involving bimodal, 
visual-auditory, and stimulation and response patterns. 
From their results, the investigators determined that 
poor reading was associated with difficulty in shifting 
from one sensory mode to another. The poor readers were 
also found to have greater difficulty in differentiating 
between qualitatively similar visual and auditory stimuli. 
They also performed less well on learning and memory 
tasks involving such stimuli. On simpler tasks, the poor 
readers had their greatest problems with visual stimuli, 
but on more complex tasks they performed poorest when 
dealing with auditory stimuli. While perceptual ability 
was found to improve with age for poor as well as for 
average readers, this ability was a slow-growing process 
for the reading disaniéa children. As they grow older, 
therefore, poor readers faced with tasks of increasing 
complexity apparently do less well on items involving 
auditory stimuli. This point may reflect a shift in the 
relative importance of visual and auditory impairment with 
regard to reading problems. 

Sterritt and Rudnick (1966) have provided further 
evidence for a visual-auditory shift. Subjects listened 
to tapped out rhythmic patterns and watched sequences of 
blinking lights. After each presentation the subject was 


to match a set of dots with the pattern he had just heard 
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Or seen. Findings demonstrated that the significance of 
achievement on the visual task declined with age in rela- 
tion to reading problems while performance on the task 
involving auditory presentation took on increased import- 
ance. In a follow-up study involving the same experi- 
mental tasks with third graders, Rudnick, Sterritt, and 
Flax (1967) sustained their original conclusions and pin- 
pointed the occurrence of the shift at the fourth-grade 


level. 


Hypothesis 2 


The empirical evidence reviewed suggests that at about 
the fourth-grade level, there is a shift in importance from 
the visual to auditory problems with regard to reading pro- 
blems. It would therefore be expected that perceptual- 
motor problems will decrease as age increases. 

2.1 Lags in perceptual-motor development will decrease 


as age increases. 


Rationale 3 

The learning disability population as a whole, and 
reading disabled children in particular, are overrepresent- 
ed by boys. Sex differences in children with problems of 


a perceptual-motor nature have also been examined by re- 


searchers. 
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Rosenblith (1965) gave three perceptual tasks to 
normal children from kindergarten through fourth grades 
and found no significant difference in either number or 
type of errors between boys and girls. 

In a longitudinal study, Keogh and Smith (1967) 
administered the Bender-Gestalt test to 73 children at 
kindergarten, third, and sixth-grade levels. Comparison 
of performance of boys and girls over the 7-year period 
showed girls to have better visual-motor ability at kin- 
dergarten than boys but that boys were better than girls 
at grade 3; there was no difference at grade 6. 

Gill, Herdtner, and Lough (1968) examined sex dif- 
ferences in performance of nursery, kindergarten and first 
grade children on Frostig's Developmental Test of Visual 
Perception (Frostig et al., 1964) and a modified Rod-and- 
frame Test. Sex was not a differentiating factor on the 
Frostig subtests; however, first grade boys did score sig- 
nificantly better on the Rod-and-frame Test than girls. 

The coding subtest of the Wechsler Intelligence 
Scale for Children has been used to assess perceptual-motor 
skills. Studies which have examined the relationship of 
sex to performance on the coding subtest (Gainer, 1962; 
Minuchin, 1963; Miele, 1958) have all reported the perform- 
ance of girls to be superior touthatloLreboys « 


The diversity of the findings of studies which have 
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examined sex differences in perceptual-motor ability 
suggest a need for separate analysis of data from boys 


antag. ELS. 


Hypothesis 3 


Perceptual-motor differences due to sex have been 
explored by a number of investigators but findings to 
date are inconclusive. The predominance of males in the 
learning disabled population suggests that girls would 
be superior to boys in performance on perceptual-motor 
tasks. 

3.1 Female subjects will display superior performance to 
that of male subjects on measures of perceptual-motor 


integration. 


a ah ee 


vsilids alpen 8 


eyod moxt eae to RAPeE EE $7 


ome 2) 


38d evad) x88) 09 sub esortsrs22ib) cosem 
re 


o} 2pabbait syd e1ogs iseovas 20 isdmua s ¥d bezolgz: 

; mie como oo 

ont. ni esism 20 aorditimobeta eit .svieuiss s 
bisow ealriy dedd edaappye note tuqog & 
aang ag aap esos fio sonentzot1eq vd. vot 099 


oF Ssonsmiotzeqg xolixrsqve sdorenee {iiw. stostdua of 
fl 
al cel a to -esi1vesom fo ian. be win 


f 


CHAPTER IV 


METHOD 


Subjects 


One hundred children from kindergarten and grades 
one and two classes of two Edmonton Public Schools were 
selected as subjects. These subjects were obtained by 
administering the Developmental Test of Visaul-Motor 
Integration (VMI) to 179 pupils in kindergarten and grades 
one and two. Eighty children with VMI age equivalent 
scores at least 10 months less than chronological age 
were identified. These children were randomly assigned 
to one of four groups, the groups being described by the 
nature of treatment, i.e. visual training, motor training, 
attention control, and nontreatment control. Twenty 
children with VMI age equivalent scores equal to or great- 
er than chronological age were also identified. These 
children formed a normal control group. Characteristics 
of the sample are presented in Table 1. Results of the 
five groups on pretest administration of the VMI are 
given in Table 2. To test for homogeneity for the four 
low scoring groups and for superior ability in the norm- 


al control group, a one-way analysis of variance (Ferguson, 
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Table 1 


Subjects Described by Sex, Chronological Age, Grade, and School 
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Table 2 


Pretest Results on Developmental Test of Visual-Motor Integration 


Standard Mean | Standard 
Deviation Deviation 


Standard 
Deviation 


1. Visually 
Trained 


2. Motorically 
Trained 


3. Attention 
Control 


4. Non- 
Treatment 
Control 


5. Normal 
Control 


VMI Age Equivalent 


X 100% 


lratio = 
Chronological Age 
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1971, pp. 208-221) was performed using the pretest 
ratio scores. A significant F ratio (F=76.53, df, 4, 
df5 88, p<.01) resulted. In order to determine among 
which group means these differences existed, the New- 
man-Keuls method of multiple comparison (Ferguson, 1971, 
pp. 272-275) was applied. In this analysis, no sig- 
nificant differences were found between the four low- 
scoring groups. The normal control group scored sig- 
nificantly higher (p¢.01) than each of the four low- 
scoring groups. 

Of the 100 subjects, only 93 completed all phases 
of the study, with groups ranging in size from 17 to 
20 subjects at the time of posttesting. Prior to the 
testing, parental permission was received for the par- 


ticipaltion of the children in the study. 


Training Programmes 

Visaul training programme. 

The twenty subjects who formed the visual training 
group worked with materials which emphasized visual, 
receptive skills. Activities ranged from those requir-_ 
ing recognition of large discrepancies to those demand- 
ing fine discriminations. In all activities it was nec- 
essary for the subject to attend to visual cues. | 

Motor training programme. 


Those subjects in the motor training programme en- 


61 


L3 ¥ eo -T aa 


« 


tastezq 987 enteu ‘bamso¥s8a | 
+65 ,£2.90V=4) oless "y Samora 
ono enimistsb ‘ot +18bi0 AT betives 


-wot ans vbedaixe e90ne isi Eb sania 


" 
fVeL .~noeserss) 10eLs seq4MO9 etois twit > 
-piz on ,eréyisns ens al” .bektqae Sew 


i 
-wol xvet edt osswied hawor S19W B90R S19 


Ww 


ie raed | ran 
pte berooe quory foxrtno> Lemon at _-aquoxR 
‘ “ = : 
“wot avot sit Io mp69 asd (10 2a) xedetd 
Bi? i a a 


So AS 
. 
rr AS 


seesna Lis beislqmoo FG yino aero 


>t ‘I moii ssie ot paipasy equoxp: ddiw ay 


YS oa i 

SH4 oF stolxd Lpaisassteog to. omit ertt. am, 
ny, 

‘ve 


ot bavisost 26w ‘Saha biieia ae 


P ybusa 
7 1? ig phe 2) 
on iaLext fsueiv, edt henry. 


,{sueiv bast besdqme- sinha: als 


~Hhasme bh seods of 


4 


“oon @5W +t ieee eak kata acu 


/B9UD Sevetv 08 ba 


a) fon as 


. 


62 


gaged in activities which focused on fine motor skills. 
The programme included exercises ranging from the tracing 
of simple forms to the reproduction of complex forms. 

All activities required a motor response. 

Attention control programme. 

Subjects in the attention control group listened to 
fairy tales and answered orally questions relating to 
the stories they heard. The stories read were often ones 
which had been requested by the subjects. 

Subjects in the nontreatment control group and the 
normal control group were not given any special activi- 
ties between pre- and posttesting. Appendix A lists the 
activities involved in each programme and the materials 


which were used. 


Procedure 

The Developmental Test of Visual-Motor Integration 
was administered to the initial 179 pupils over a period 
of four days. Testing was done in the schools with 
groups of not more than 10 pupils. From the test results 
the 100 subjects were identified and assigned to their 
experimental group. The subjects in the visual training, 
motor training, and attention control groups were removed 
from their regular classroom for 30 minutes every other 


day during which time they were exposed to their res- 
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pective experimental programmes. For instruction pur- 
poses groups ranged in size from five to seven subjects. 
The programmes were run for a three week period. Cne 
week after the treatment programmes were completed the 
93 remaining subjects were retested on the VMI over a 
two day period. All testing and instructing were 


conducted by the experimenter. 


Scoring 


Scoring of pre- and posttests was done by hand by 
the experimenter according to the standards of the VMI 
Administration and Scoring Manual (Beery, 1967). The 
responses of 10 randomly selected subjects were also 
marked by a graduate student. The two sets of scores, i.e. 
those of the experimenter and those of the graduate 
student, had a correlation coefficient of .89 (p<¢.01) 
which suggests that there was no bias presented by the 


experimenter's scoring. 
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CHAPTER V 
RESULTS 


The results of the experimental investigation were 
analyzed according to the specific hypotheses presented 
in Chapter III. In order to assess these hypothesized 
effects, the one way analysis of variance (Ferguson, 1971, 
pp. 208-221), Duncan's new multiple-range test (Duncan, 
PIG OD. L—42)%. the © test. (Perguson, 197), pp 4 153— 
157), and the Pearson product moment correlation (Ferguson, 


1971, pp. 96-105, 169-170) were employed. 


Hypothesis 1 

The first hypothesis predicted that children who 
perform poorly on a perceptual-motor integration task 
would benefit from a remedial programme with only visual 
training materials or one with only motor training mater- 
ials. The specific predictions are given below as they 
appeared in Chapter III. A summary of the results is 
given in Table 3, and in Figure 2. 

Hypothesis 1.1. Visually trained subjects will dis- 

play improved performance on posttest measures of 

perceptual-motor integration as compared to pretest 

measures of perceptual-motor integration. 


A t test with paired observations comparing pretest and 


posttest raw scores resulted in a significant difference 
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Table 3 


Means and Standard Deviations of Raw Scores 


on Pretest and Posttest VMI Administration 


Posttest 


Standard 
Deviation 


Standard 
Deviation 


Visually Trained 
(n=18) 


Motorically Trained 2.68 
(n=18) 

Attention Control 2.63 
(n=20) 

Nontreatment Control 2aol 
(n=20) 

Normal Control 2239 


(n=17) 


65 


co 


Se ee ee ee 


a a | 


w See 


a 


Ja2esta0F Saoto0tT 


ee ee ee se 


busbasse} sem HIBDIBIe nah 
NOL tHivSsd) nocteLrvad 


ce@ls 6o. 81 CBI 32.08 


: < ae iP J 7 as, 
0 c 7 ] : 5" y i £ Pe E 
4 - 4 
’ os 7 i * « = . 


4 J 


eee) an 


7 


Sieeenetieeeietieenstmdteneaet cliente cians cee 


= 


ye, 


| = ¥ 
, oe : 


SLeet 


rs 


fu 
“ 
‘ 
a 
hes 
SF SO NS TRIS - —— etn 
4°) 
7 
hun 


66 


4S944S0qg 4 
4S97901d Ee 


TOr7UND 
TRULtoNn 


7 


Uy 


sdnoa 
TO23U0D Tor3UOD pouTelL peuTerL 
USUI eOAWZUON uOTIUSIAW ATTROTz0j0W ATTenstpA 


\ 
\ 
| 

~ 


Y Ot 

Gig 
ZUugirig Uoraa 
A ANGLIA ee 
Figs eae 


SeI00g MEY 4Seq4S0g pue 4Se740Td TWA 


Z eanbt yy 


, 


yournesrweur 


67 


(X pretest = 10.56, X posttest = 12.22, BOES3 1525 
df = 17) at the .005 level. The results thus support 
this hypothesis in the predicted direction. 
Hypothesis 1.2. Motorically trained subjects will 
display improved performance on posttest measures 
of perceptual-motor integration as compared to 
pretest measures of perceptual-motor integration. 
A t test with paired observations was performed com- 
paring pretest and posttest raw scores. This analysis 
resulted in a significant difference (X pretest = 9.50, 
X posttest = 13.00, t = 7.5, df = 17) at the .0005 
level. The results support this hypothesis in the pre- 
dicted direction. 
Hypothesis 1.3. Attention control subjects will 
not display improved performance on posttest 
measures of perceptual-motor integration as com- 
pared to pretest measures of perceptual-motor 
integration. . 
A t test with paired observations comparing pretest and 
posttest raw scores resulted in a significant difference 
(X?pretest'= 10.15) xX ‘posttest*=9125757%t°=°5.64,°df = 
19) at the .0005 level. The results of the analysis do 
not support this hypothesis. 
Hypothesis 1.4. Nontreatment control subjects will 
not display improved performance on posttest measures 
of perceptual-motor integration as compared to pre- 
test measures of perceptual-motor integration. 
A t test with paired observations was performed comparing 


pretest and posttest raw scores. This analysis resulted 


in a significant difference (X pretest = 10.35, X post- 
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test = 12.30, t = 4.45, df = 19) at the .0005 level. 
These results do not support the hypothesis. 

Hypothesis 1.5. Normal control subjects will 

not display improved performance on posttest 

measures of perceptual-motor integration as 

compared to pretest measures of perceptual-motor 

integration. 
A t test with paired observations comparing pretest and 
posttest raw scores did not yield a significant difference 
(X pretest = 14.11, X posttest = 13.23, t = 1.54, df= 
16) at the .05 level. The results thus support this hypo- 
thesis. 

Hypothesis 1.6. Visually trained subjects will dis- 

play improvement greater than that of attention con- 

trol and nontreatment control subjects on posttest 

measures of perceptual-motor integration. 
In order to test this hypothesis, visually trained sub- 
jects were compared to attention control subjects and 
nontreatment control subjects on differences between VMI 
pretest raw scores and VMI posttest raw scores. The one- 
way analysis of variance (disproportionate cell) on the 
difference scores of the four low-scoring groups revealed 
a significant F ratio (F = 3.02, df, = 3, df2 = 72) at 
the .05 level. In order to determine among which group 
means these differences existed, the Duncan's new Mul- 
tiple-range test was applied. In this analysis, no sig- 
nificant differences were found between visually trained 


subjects and attention control subjects or nontreatment 


control subjects (difference between visually trained 
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mean and attention control mean = .93, significant 
studentized range at .05 level = 2.97-1.36; difference 
between visually trained mean and nontreatment control 
mean = .28, significant studentized range at .05 level 
= 2.82-1.30). These results do not support this hypo- 
thesis. 

Hypothesis 1.7. Motorically trained subjects will 

display improvement greater than that of attention 


control and nontreatment control subjects on post- 
test measure of perceptual-motor integration. 


This hypothesis was tested by comparing motorically train- 


ed subjects to attention control and nontreatment control 
subjects on their differences between VMI pretest raw 
scores and VMI posttest raw scores. The one-way analysis 
of variance (disproportionate cell) on the difference 
scores of the four low-scoring groups yielded a sig- 
Miercanty Feratio w(F = 3.02, Gf) = 93,40df5 = 72) at the 
-05 level. The Duncan's new multiple-range test veep 
applied to determine among which group means the dif- 
ferences existed. In this analysis, no significant dif- 
ference was found between motorically trained subjects 
and attention control subjects (difference between means 
= .90, significant studentized range at -05 level = 3.06- 
1.40). A significant difference was found at the .05 
level between motorically trained subjects and nontreat- 
ment control subjects (difference between means = 1.55, 


significant studentized range at .05 level = 3.06-1.40). 
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These results thus support in part the hypothesis. 
Hypothesis 1.8. Visually trained subjects will 
perform at a level not significantly different 
from that of a normal control subjects on post- 
test measures of perceptual-motor integration. 

A t test with unequal variances was performed on post- 

test raw scores for these two groups. The results of 


the analysis (X of visually trained subjects = 12.22, 


X of normal control subjects = 13.24, t = -1.38, df 


33) did not yield a significant difference and thus sup- 
port this hypothesis. 
Hypothesis 1.9. Motorically trained subjects will 
perform at a level which does not differ signifi- 
cantly from that of normal control subjects on post- 
test measures of perceptual-motor integration. 
A t test with unequal variances was performed on post- 
test raw scores for these two groups. The results of 
the analysis (X of motorically trained subjects = 13.00, 
X of normal control subjects = 13.24, t = -.28, df = 35) 
do not indicate a significant difference and therefore 
are in support of this hypothesis. 
Hypothesis 1.10. Attention control subjects will 
display inferior performance to that of normal 
control subjects on posttest measures of perceptual- 
motor integration. 
A t test with unequal variances was performed on post- 
test raw scores for these two groups. The results of 
the analysis (X of attention control subjects = 12.75, 


X of normal control subjects = L3UZ4PCES= Ga 059 mdi e= a) 


did not yield a significant difference and therefore do 
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not support this hypothesis. 


Hypothesis 1.11. Nontreatment control subjects 

wl display inferior performance to that of normal 

control subjects on posttest measures of perceptual- 

motor integration. 
A t test with unequal variances was performed on post- 
test raw scores for these two groups. The results of 
the analysis (X of nontreatment control subjects = 
12.30, X of normal control subjects =13.24, t = 1.08, 
df = 37) did not yield a significant difference and thus 
do not support this hypothesis. 

Hypothesis 1.12.. Attention control subjects will 

display improvement which does not differ signif- 

icantly from that of nontreatment control subjects 

on posttest measures of perceptual-motor integra- 

1 os oy os 
This hypothesis was tested by comparing attention control 
subjects and nontreatment control subjects on their dif- 
ferences between VMI pretest raw scores and VMI posttest 
raw scores. The one-way analysis of variance (disprop- 
ortionate cell) which was performed on the difference 
scores of the four low-scoring groups yielded a signif- 
Moanier ratio. (he= "3% 02, ndiyir 134 ainaoes 2) pat ocne. 02 
level. The Duncan's new multiple-range test was applied 
to determine among which group means the differences 
existed. The results of this analysis supported the 
above hypothesis in that no significant differences were 


found between attention control subjects and nontreatment 


control subjects (difference between means = .65, signif- 
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icant studentized range at .05 level = 2.97-1.33). 


summary of findings for Hypothesis l. 


The first part of this hypothesis (Hypothesis 1.1 
through 1.5) was partially supported by the results in 
that visually trained subjects and motorically trained 
subjects displayed improved perceptual-motor skills on 
posttest measures as compared to pretest measures (Hypo- 
theses 1.1 and 1.2) and that normal control subjects 
did not display improved performance on posttest measures 
of perceptual-motor integration as compared to pretest 
measures (Hypothesis 1.5). However, significant improve- 
ment on posttest measures as compared to pretest measures 
was also displayed by attention control subjects and non- 
treatment control subjects. Hypotheses 1.3 and 1.4 were 
not confirmed by these results in that it was predicted 
that significant differences would not exist. 

The second part of Hypothesis 1 (Hypotheses 1.6 
through 1.12) also received only partial support. Hypo- 
thesis 1.6, which stated that visually trained subjects 
would display improvement greater than attention control 
subjects or nontreatment control subjects, was not sup- 
ported by the results. Hypothesis 1.7 was partially 
supported in that motorically trained subjects displayed 


greater improvement than did nontreatment control subjects. 
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However the prediction that the improvement of motorically 
trained subjects would be greater than that of attention 
control subjects was not confirmed. Hypotheses 1.8 and 
1.9 which stated that visually trained and motorically 
trained subjects would not differ from normal control 
subjects on posttest measures were confirmed. However, 
Hypotheses 1.10 and 1.11 which stated that attention 
control and nontreatment control subjects would differ 
from normal control subjects on posttest measures were 

not supported by the results. Hypothesis 1.12, which pre- 
dicted that attention control subjects and nontreatment 
control subjects would display equal improvement was con- 


firmed. 


Hypothesis 2 


The second hypothesis predicted that visual-motor 
problems would decrease as age increased. The specific 
prediction is given below as it appeared in Chapter III. 


Hypothesis 2.1. lLags in perceptual-motor develop- 
ment will decrease as age increases. 


In order to test this hypothesis, a Pearson product- 
moment correlation coefficient was calculated for pretest 
chronological age and the discrepancy between pretest 
chronological age and VMI age equivalent for the initial 
179 subjects. The results of this analysis (r= -0.46, 


ie EP AUR te heg, 177) yielded a significant negative correl- 
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ation at the .005 level and thus support this hypothesis. 


Summary of findings for Hypothesis 2. 


This hypothesis which predicted that as chronolog- 
ical age increased perceptual-motor problems would de- 


crease was supported by the results. 


Hypothesis 3 
The third hypothesis predicted that girls would be 


Superior to boys in performance on perceptual-motor tasks. 
The specific prediction as stated in Chapter III is given 
below. 

Hypothesis 3.1. Female subjects will display 

superior performance to that of male subjects 

on measures of perceptual-motor integration. 

A t test for independent samples with equal vari- 
ances was performed on pretest raw scores for all the 
females and males in the initial sample of 179 subjects. 
The results of the analysis do not support this hypo- 


thesis (X females = 10.90, X males = 10.37, t = 1.50, 


area) ) 7). 


Summary of findings of Hypothesis 3. 
This hypothesis which predicted that female subjects 
would perform in a superior manner to male subjects on 


perceptual-motor integration tasks was not supported by 


the results. 
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CHAPTER VI 
DISCUSSION 


The major assumption of this study was that visual 
perception and motor development are independent systems 
and that children identified as having a perceptual- 
motor disability may have only a perceptual disability 
or only a motor disability. 

Hypothesis 1 proposed that children who perform 
poorly on a task of perceptual-motor integration would 
benefit from a remedial programme with only visual train- 
ing or one with only motor training. This hypothesis was 
based on the studies of Newcomer and Hammill (1973) and 
Zach and Kaufman (1972) which suggest that children i- 
dentified as having perceptual-motor problems may in fact 
have only perceptual or only motor problens. Examining 
this hypothesis in terms of posttest performance on 
Measures of perceptual-motor integration as compared to 
pretest performance on measures of perceptual-motor 
integration, it can be seen that all four groups of low- 
scoring pupils--visual training, motor training, atten- 
tion control, and nontreatment control--improved signif- 
icantly. Also, none of the four low-scoring groups dif- 


fered significantly from the normal control group on post- 
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test measures of perceptual-motor integration. This 
Significant improvement of the low-scoring pupils re- 
presents a minimum gain of ten months in terms of per- 
ceptual-motor development over the seven week period 
between pretesting and posttesting. Such a change in all 
four groups was not anticipated; however, there would 
appear to be some confounding factors which may have con- 
tributed to this change. 

The improvement may be a reflection of skills ac- 
quired through classroom instruction. It is quite prob- 
able that during the course of the experiment the subjects, 
through normal educational experiences, acquired improved 
perceptual-motor skills. Also, teachers may tend to 
spend more time working with those pupils who are having 
difficulty in school than with those who are performing 
at, or above, an average level. Thus, the experimental 
subjects, in whom perceptual-motor weaknesses were evi- 
denced, may have been receiving extra attention from the 
teachers. Further, pretesting of the subjects took 
place eight weeks prior to the end of the school year. 
Teachers will often give extra emphasis to pupils' spe- 
cific areas of weakness during the latter part of the 
year in an effort to bring them up to age level before 
the end of term. The experimental subjects may there- 


fore have been given extra perceptual-motor activities 
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by their teachers during the course of the experiment. 
The effects of such activities may have been demonstrated 
on the posttest which was given in the last week of school. 

The change shown by the four groups could also be 
a function of the VMI, the testing instrument by which 
perceptual-motor development was assessed. Examination 
of pre- and posttest scores of individual subjects indic- 
ated that an increase of two points, i.e. performance on 
the posttest yielded two more correct form reproductions 
than performance on the pretest, would be a statistically 
Significant improvement. A more sensitive instrument, 
i.e. one which would make finer discriminations, might 
yield fewer significant findings. 

Another possible contributant to the significant 
improvement in the four low scoring groups was the 
mddeunéss of the subjects to please the examiner. The 
pupils involved in the experimental programmes appeared 
to enjoy their sessions and saw themselves as "special" 
in having been chosen to participate in the experimental 
activities. Those pupils who were not included frequently 
asked if they could join into one of the groups. Thus, 
the subjects may have put forth extra effort on the post- 
test with the assumption that their performance might 
influence future participation in the programme. 

A further examination of the results for the first 


hypothesis indicated that some of the anticipated dif- 
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ferences between groups were not found. Neither the 
visually trained group nor the motorically trained 

group differed significantly from the attention control 
group, and only the motorically trained group differed 
Significantly from the nontreatment control group. These 
results suggest that training programmes may be no more 
effective than participation in the regular school pro- 
gramme in stimulating perceptual-motor development. 
Reviews of recent studies of the value of perceptual- 
motor training programmes on perceptual-motor development 
(Hammill, 1975; Hammill, Goodman, and Wiederholt, 1974) 
indicate that such programmes frequently do not enhance 
perceptual-motor functioning. Many of the studies which 
have reported positive benefits of these programmes have 
contained weaknesses in their experimental designs (eg. 
Gillj-Herdtner)” ands Lough; 1969;*0'Connor,9196970Painter, 
1966). This lack of supportive research would indicate 
a need for caution in implementing perceptual-motor pro- 
grammes and that use of these programmes should be viewed 
as experimental. Mann (1970) has suggested that percep- 
tual-motor training exercises should be abandoned and 
that attention should instead be focused on "training in 
eee eases), development of art skills, increased pro- 
ficiency in athletic games, expanding abilities of re- 
creative activity Las theaellest effectively train 'per- 


ception' and are meaningful in and of themselves" (p.37). 
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However, these notions have not yet been tested empir- 
icadLly« 

A few well-designed studies (eg. Bosworth, 1967; 
and Mould, 1965) have reported significant improvement 
in perceptual-motor skills after specific training. 
Some weaknesses in the design of the present study may 
have contributed to the relative ineffectiveness of the 
training programmes. It was expected that those subjects 
who received visual training would differ significantly 
from those subjects in the attention control and no 
treatment control groups; however, this was not the 
case. The visual training activities may have been 
more effective if the subjects were assigned to the 
visual training group on the basis of identified visual 
weaknesses. The test instruments described by Calarusso 
and Hammill (1972) and Zach and Kaufman (1972) would 
appear to be appropriate for identifying such deficiencies. 
In this study subjects were randomly assigned to the four 
low-scoring groups. Because of this random assignment, 
one does not know if subjects were receiving approp- 
riate treatment, i.e., were those subjects to natin visual 
training activities were given the subjects with visual 
problems? 

The visual training activities might have had a 


greater effect if they had been offered over a longer 
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period of time. The majority of studies which have 
examined the effectiveness of perceptual-motor training 
have extended over a considerably greater length of time 
than the 210 minutes of remediation given in the present 
study. An increase in the programme's length may also 
have served to lessen the effect which receiving special 
attention appeared to have on some of the subjects. 

Examination of scores of subjects who received 
motor training indicated that they too did not differ 
Significantly froia the subjects in the attention control 
group. They did, however, differ significantly from 
the nontreatment control group. The fact that a dif- 

- ference was found between the motorically trained group 
and the attention control group suggests that with a 
longer operation of the remediation programme it may 
have yielded more significant results. 

As was suggested with the visually trained programme, 
the motor training programme may have been more effective 
if subjects were assigned to the programme on the basis 
of an identified motor weakness. Newcomer and Hammill 
(1973) suggest a method by which such identification 
could be made. If such a method were used, those sub- 
jects for whom the motor training would be maximally 
beneficial would be in the motor training programme. 

Comparison of pretest-posttest gains indicated that 


the subjects in the motorically trained group did evi- 
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dence the greatest gain. The subjects in this group, 
while not significantly lower, did have the lowest 
pretest average. They therefore had the greatest room 
for improvement. The gain evidenced by the motorically 
trained group could also be a reflection of the fact 
that their training activities most closely approximated 
the responses required on the testing instrument. Also, 
these training activities would be appropriate not only 
for those with motor deficiencies, but also for those 
with problems in perceptual-motor integration. Thus, 
one would expect that there were more subjects in this 
group receiving appropriate activities than in the vis- 
ually trained group. 

In the second hypothesis the relationship between 
lags in perceptual-motor development and age was exam- 
ined. The results of this study indicated that as 
chronological age increases, the lag in perceptual- 
motor development, i.e. the discrepancy between chron- 
ological age and age level of perceptual-motor ability, 
decreases. This finding adds further support to exist- 
ing literature (Katz and Deutsch, 1964; Lyle, 1969; Rud- 
nick, Sterritt, and Flax 1967; and Sterritt and Rudnick, 
1966) which has demonstrated that as age increases there 


is a decline in the importance of perceptual-motor 


deficits. 
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Various explanations can be offered for this 
relationship. Lyle (1969) explained the disappearance 
of perceptual-motor problems with increasing age as a 
reflection of learning belatedly taking place. The 
young child may enter school at a time when he is not 
developmentally ready for the experiences which school 
is offering. Once he has reached a stage of develop- 
mental readiness, he can benefit more from his school 
experiences. Thus, the young child may display greater 
perceptual-motor deficiencies than the older child. 

Also, the increased exposure to fine visual-motor 
coordination tasks during years in school may result in 
greater improvement in perceptual-motor skills. The 
kindergarten pupil is in his first year of exposure to 
such tasks; the second-grade pupil, in his third year. 
These additional years may have a positive compounding 
effect. 

Another possible explanation for this relationship 
is that with an increased number of years in school, 
there is also an increased probability of children with 
serious learning problems being removed from the regular 
classroom. Thus, at the younger age levels there is a 
greater chance of having pupils in the regular classroom 


with serious deficiencies than there is at the higher 


age levels. 
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The third hypothesis of this study examined sex 
differences in perceptual-motor ability. In general, 
research within the field of learning disabilities has 
indicated that there is a significantly greater number 
of males than females in the population of learning 
disabled children. The literature related to sex dif- 
ferences in children with problems of a perceptual- 
motor nature reports varied findings. Some investigators 
(Gill, Herdtner, and Lough, 1968; Keogh and Smith, 1967; 
and Rosenblith, 1965) have reported no differences in 
the performance of males and females on tasks of per- 
ceptual-motor ability; others (Gill, Herdtner, and Lough, 
1968; and Keogh and Smith, 1967) reported superior 
performance by males; and still others (Gainer, 1962; 
Keogh and Smith, 1967; Miele, 1958; and Minuchin, 1963) 
reported superior performance by females. The diversity 
of these findings may reflect differences in ages of 
subjects and differences in testing instruments. The 
results of the present study did not indicate any dif- 
ferences in perceptual-motor ability of males and females. 
Of the 179 pupils tested, 49 females and 51 males were 
identified as having perceptual-motor problems. These 
findings, while unexpected in terms of the trend within 
the learning disabled population, are supported by the 


work of Rosenblith (1965) and Gill, Herdtner, and Lough 


(1968). 
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Implications for Further Research 


The relative ineffectiveness of the remedial pro- 
grammes examined in the present study may reflect weak- 
nesses in the experimental procedure for which control 
should be introduced in any replications of this re- 
search. 

One of the limitations of this study was that the 
testing instrument, by which pre- and posttest assess- 
ments of perceptual-motor problems were made, did not 
appear to be sufficiently sensitive. If an instrument 
by which finer discrimination of levels of ability were 
used, more significant results may be found. 

In this study subjects were randomly assigned to 
visual training and motor training groups. As a result, 
a number of these subjects were likely assigned to a 
remedial programme which was not the most appropriate 
one in terms of their specific weakness. It would, 
therefore, seem advisable that further testing be intro- 
duced by which the specific area of weakness--visual, 
motor, or visual-motor integration--could be identified. 
Group assignment would then be based on the results of 
such testing and pupils would thereby be exposed to ap- 
propriate training activities. 

The remedial programmes of this study were in oper- 


ation for a relatively short period of time. Since in 
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a year the average child will probably spend over 900 
hours in school, the 3.5 hours for which training acti- 
vities were offered cannot be considered a very long 
period of time. Offering the programmes for a greater 
number of hours might serve to increase their relative 
effectiveness. 

The population from which the sample was selected 
for this study had an inherent limitation in that during 
the course of the experiment they were exposed to their 
regular school curriculum which may have offered addi- 
tional perceptual-motor activities. In future studies, 
classroom activities should be monitored so that the 
experimenter is aware of what related activities are 
being given in the classroom. An alternate approach 
would be to select a sample which is free of these con- 
founding influences of the classroom; for example, child- 
ren in a day care centre which is oriented towards being 
a care facility rather than a teaching facility. 

In this study, testing and instruction were done by 
the experimenter. If further investigations of this 
nature were to be carried out, testing of pupils should 
be conducted by a person other than the one by whom the 
remedial programmes are being offered so that pupils' 
posttest responses will be less influenced by attempts 


to please the examiner. 
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A particularly useful methodological framework 
into which future studies could be placed is that of 
longitudinal research. This design would permit in- 
vestigation of the effects of improved perceptual- 
motor skills on academic achievement. A child may be 
brought up to an acceptable level of perceptual-motor 
development, but this does not guarantee that he will 
automatically and immediately improve in academic achieve- 
ment. He must further learn academic and more conceptual 
abilities if he is to improve in these areas also. It 
is only through long term research that such further 
learning could be recognized. 

Also, little is known of the long-term development 
of individuals exhibiting developmental disabilities. 
Longitudinal research would provide such information for 
children with lags in perceptual-motor development. 

Although only a few specific areas of concern for 
future research have been discussed here, a need does 
exist for research in every aspect of perceptual-motor 
development of learning disabled children. Systematic 
evaluation of available teaching materials, many of 


which are untested, would also appear most appropriate. 
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Summary 


The present study sought to investigate the ef- 
fectiveness of two remedial programmes, one which em- 
phasized visual training activities and one which 
focused on motor training activities, with children 
exhibiting perceptual-motor difficulties. In addition 
to the programmes' effectiveness, the study examined 
sex differences in perceptual-motor development and the 
relationship of perceptual-motor deficiencies to chron- 
Ological age. 

The literature regarding perceptual-motor develop- 
ment has tended towards a global view of perceptual- 
motor problems and has given little attention to the 
examination of visual or motor problems in isolation. 
Remedial programmes have also emphasized problems of 
perceptual-motor integration and largely rgteréa problems 
which are only visual or only motor in nature. This 
study maintained that perceptual skills and motor skills 
are autonomous; that children who display perceptual- 
motor problems have a visual deficit, a motor deficit, 
or an integration deficit. It was hypothesized that 
children who evidenced perceptual-motor problems would 
benefit from a visual training programme or a motor 


training programme. 
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Assessment of perceptual-motor skills of early 
elementary school children enabled identification of 80 
subjects with perceptual-motor problems and 20 subjects 
without perceptual-motor problems. The low-scoring 
subjects were randomly assigned to four groups--visual , 
training, motor training, attention control, and non- 
treatment control; the other subjects formed a normal 
control group. For thirty minutes every other day for 
a three week period, the visual group was exposed to 
visual training activiites, the motor group was given 
motor training activiites, and the attention control 
group listened to fairy tales. The nontreatment control 
and normal control groups did not receive any special 
activities. Perceptual-motor skills of all subjects 
were reassessed one week after the treatment programmes 
were completed. 

Analysis of the data yielded significant improve- 
ments for all four low-scoring groups between pre- and 
posttesting. Posttest scores indicated a significantly 
greater score for the motorically trained group than for 
the nontreatment control group. No other significant 
differences were found between the five groups on post- 
test scores. 

Analysis of sex differences in perceptual-motor 


ability yielded no significant difference between the 
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performance of males and females on the experimental 
task. 

The relationship of perceptual-motor deficiencies 
to chronological age was examined. The data indicated 
that as chronological age increases, deficiences in 
perceptual-motor development decrease. 

The results of this investigation provide some 
suggestions for further research in the area of percep- 


tual-motor disabilities. 
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FOOTNOTES 


lpuncan's new multiple-range test provides a 
method by which multiple comparisons among means can 


be made. 


90 


. 
os 


“ee sip 
= BE: oh 


a 
. 


5 hjcndend tao | 


‘M89 ansem. proms adozin 


k 
ny iy 


te 


me: 
bad il 


REFERENCES 


Ball pe lw, menbagaimy’ Cel.’ The*eftectiveness of sensory- 
motor training in promoting generalized body image 
development. Journal of Special Education, 1967, 
doy — 3 Bi 3 95., 


Barsch, R. Project M.O.V.E. as a model for rehabilitation 
theory. Paper read at APA Convention, Philadelphia, 
August, 1963. 


Barsch, R.H. Perceptual motor curriculum. Vol. l. 
Seattle, Washington: Special Child Publications, 1967. 


Barsch, R.H. Enriching perception and cognition. Vol. 2. 
Seattle, Washington: Special Child Publications, 1968: 


Beery, K.E. Visual-motor integration monograph. Chicago: 


Follett Educational Corporation, 1967. 


Beery, K.E., & Buktenica, N.A. Developmental test of 
visual-motor integration. Chicago: Follett Educational 
COrpordation, 1967. 


Bender, L. A visual-motor Gestalt test and its clinical 
use. Research Monograph, American Orthopsychiatric 
Association, 1938, No. 3. 


Benton, A.L. Right-left discrimination and finger local- 
ization in defective children. Archives of Neurology 


anaeesyGuiauLy,; eID, elas, OOO. 


Benton, A.L. Right-left discrimination and finger local- 
ization. New York: Harper, 1959. 


Bibace, R., & Hancock, K. Relationships between per- 
ceptual and conceptual cognitive processes. Journal 
Oretedrning Disabilities p.lJo9, 2(1), L9=29. 


Bosworth, M. Pre-reading: Improvement of visual-motor 
skills. Winter Haven, Florida: Winter Haven Lions 
Research Foundation, 1967. Cited by D.D. Hammill, 
Assessing and training perceptual-motor processes. 

In D.D. Hammill & N.R. Bartel (Eds.), Teaching children 


with learning and behavior problems. Boston: Allyn 
and Bacon, inc., 1975. : 


aL. 


ont 


. Spemi ‘bod Se sep oka See 1 tt pai 


? 


Yoel ngissguba f Bioage to ‘Lenxvol 


- ea iA ; 
9) 


i 
eotteaitlidedez 102 fabom 6 8s WO. | 3s 


4i8) & @ =! m4 Bofa2 


,siralsebs lids 101 gx AGA. 36 Be ot 7 
i 
Wr ate 


_f .foVv. .moluotiitxzvs sog0n 2 
Taes 1200L359. tldvd bixrnd a 


«-S, .f0V -nortinpos DiLé rot isqsoree 
~ 0 ro 


-Bael .etortebi.des BIEAD Te 


:opsofd> §.tiqsizponom aoiterpotat s0s0m-Leyat 


atusex 


, Voel ,0O LIBIOGAG: ; OL & his +3 i 
: wi, ' » : 
£6: Love AM oe ee - asf 


Oo geet tLstnsincolsvst 


Isaotsésuba tisif[oi :opsoidD .~mORSE 


gers emoeT eG Sexo ° a 
Py i 


{sol tepnit bas aditentmis Seth $26L-2 
yepolormen to ssyvifnts nexblido svi 
-O82-E8¢ (BN “eeed aX 

-fsnol 16pAt2? bas notss: 
Oe 


-: 


imiinesh s30L-40 
teqten "F 3 
~15q sasewsted eqidesoiselion a or 
isaxuwol , .eseneooitg svistapeo Li a 
~PRSHeOLE , (D8 ,e0eL Bocrers 


my 


205 OM -Lsuetv ic 20 treamevorgml 
~ goon “evsH fsH tedhIW sshisol 
‘\iftmnshH .a.0 ya betio - Pik, 


_ .BeeASoCIq sovemumeteeies 
astbLido | pnidsopet | aba) a 


ry 
_ *® 
"ed 


i? 


e 


wee 
oa 


‘ 


92 


Bruner, J.S. Going beyond the information given. In 
Contemporary approaches to cognition. Cambridge, 
Mass.: Harvard University Press, 1957. 

Carpenter, A. The measurement of general motor capacity 
and general motor ability in the first three grades. 


Research Quarterly, 1942, 13, 444-465. 


Colarusso, R., & Hammill, D. The motor free test of 
visual perception. San Rafael, California: Academic 
Therapy Publication, 1972. 


Coleman, H.M. Visual dysfunction and reading dysfunc- 
Saree Journal of Learning Disabilities, 1968, l, 
Sl232.D, Controversey over ‘p ‘a 


Coleman, H.M. The West Warwick visual perception study. 
Journal of American Optometric Association, 1972, 
43, 452-462. 


Cruickshank, W.M. To the editor. Exceptional Children, 
064) 3D 9 S— IAs. 


Davol, I.H., & Hastings, M.L. Effects of sex, age, 
reading ability, SES, and display position on measures 
of spatial relations in children. Perceptual and 
MOvoOr Skilis,; 1967, 24, 375-387. 


Delacato, C.H. Neurological organization and reading. 


Springfield, Illinois: Charles C. Thomas, 1966. 


Doll, E.A. Preschool Attainment Record. Circle Pines, 
Minn.: American Guidance Service, 1966. 


Doman, fRedida Spitzp~tEsB. pcZucman)j\ak. peDelacato ; IC 2H. 7 3& 
Doman, G. Children with severe brain injuries: 
neurological organization in terms of mobility. In 
E.C. Grierson and W.B. Barbe (Ed.), Educating children 
with learning disabilities. New York: Appleton- 
Century-Crofts, 1967. 


Duncan, D.B. Multiple range and multiple F tests. 
Biometrics, 1955, 11, 1-42. 


Dunn, L.M. Peabody picture vocabulary test manual. 
49595 


Minneapolis: American Guidance Service, 


Elkind, D., Larson, M., & VanDoorninck, W. Perceptual 
decentration in learning and performance in slow and 


average readers. Journal of Educational Psychology, 


1965, 56, 50-56. 


ol .devip mObtsmidiad on 
ais eotse BOS Be. 


vitosass, 1030Mm pee 30 “sce 
.2obsxp saids Sextt sas rth, per 
ok “hab 4EE : 

a eetgee S5x2 soeront | sa? iG pre 
o.imsbsak ‘binxosE Iso VLesteh MES pit raat 3 o! 
-S¥OL- — dau . 
oautayb onibses Das nodtouutayb feueas 
vt ,B80el ESET ET Tape ES efits WISSL Fe 


asrbitd) fsnaorsgesx! xOsibs ot or if «MW 
iS a SE nN tS lac Fc hs 
ar ts 


Pe 
15P6 ,xee to 2309222 a A Logatinaet 
ace a fy noidtecq yelqeib Bas ede 
bas Isusgoorst .naxbling gk em nOkte 


Cie ee | ek Speier a at 


. pa Abe Bae nottasinspro. Isotpolozsam 
vOO0L ,ehMONT .0, asl IBA i: it a 


,aontd sfoxrto -bx09e8 rors ne — rt 
aoe! ‘weDivase: s8 Sonsblod nanlxe 
ie are 


oe 

3 ,-H.O, otsdsa), .s RDS 5 
pokruPal hisid oxevee. da iw nexbi 

al, .ystlLidom, to, amred mk noitesé BI 
nerbikds Pakdsoube .(. 5a) "aed the 
‘=KosslqgA .:Ax0Y: won Epae < 


¥ a 
F Be J i hy ne , 
f 


-2tasd. « oldi? tom fina “oen 


o Mi 


i a ‘ 
ve i 


. suns test YOK, . 
Reel go phar uk, te SHEL 


laugqsstst 
bas wole, ‘tb. /9nsmt, 
vypofonoved Lenors 
a me oP oi 


Erickson, R.C. Visual-haptic attitude: effect on 


student achievement in reading. Journal of Learning 
Disabilities, 1969, 2, 256-260. 


Ferguson, George A. Statistical analysis in psychology 
and education. New York: McGraw-Hill, 1971. 


Flavell, J.H. The developmental psychology of Jean 


Piaget. Princeton, New Jersey: D. van Nostrand 
COmpany, .Inc.,. 1963. 


Freeman, R.D. Controversey over 'patterning' as a 
treatment for brain damage in children. Journal of 
the American Medical Association, 1967, 202, 385-388. 


Frostig, M. Marianne Frostig developmental test of 
visual perception. Palo Alto, California Consulting 
Psychologists Press, 1966. 


Frostig, M., Lefever, D., & Whittlesey, J. Developmental 
test of visual perception for evaluating normal and 
neurologically handicapped children. Perceptual and 
Motor Skills, 1961, 12, 383-394. 


Frostig, M., Lefever, D., & Whittlesey, J.R.B. Admini- 
stration and scoring manual for the Marianne Frostig 


Developmental Test of Visual Perception. Palo Alto, 

California: Consulting Psychologists Press, 1964. 
Gainer, W.L. The ability of the WISC subtests to dis- 

criminate between boys and girls of average intelligence. 


California Journal of Educational Research, 1962, 13, 
TEATS 


Getman, G.N. The visumotor complex in the acquisition of 
learning skills. In J. Hellmuth (Ed.), Learning disord- 
ers. Vol. 1. Seattle: Special Child Publications, 
1965. 


Gibson, E.J. Principles of perceptual learning and dev- 
elopment. New York: Appleton-Century-Crofts, 1969. © 


Gibson J.J., & Gibson, E.J. Perceptual learning: Dif- 
ferentiation or enrichment? Psychological Review, 1955, 
62, 33-40. 


233 


Ee 


no josltis sobyt Easa pr 

painxysed to lenatyou - paébaa! . 
ae ' .0aS- 2 : 
aT 


‘ 


vee Lieica 8 ne eievtons {sort 
rver yfith- -weioODM : 

ae. wy 

apet 70 “yookodayed ik hankageibeldl 
bas is20U meV a eh Veetau . y 


8 2B ‘ontavedtag' tevo yoorsvoxde 
to lsntvol. sasrbiido mt gpemsh nuk 
B8E-ede 4 SOS T3eL Hoiostegeen tag 
ito dead lie act pizstao 7 
paisicen Oo) Bintorris) ,atlA ols er 
* “,OROT 


fstnemqoleved 5 yesolssinw a : vt dents 
bos Lenton pritsolsave sot noltqsoxsq bes 
bas. Leu-tqo0184 moIblide bsqqsckbase) 

iti Cer Ts bOE~ERE “ie <1 hoe 2 


on” 


‘phasors. SABE IRM. 3 edt toi Lactemin arse e brs 
,osL& Of89 releiemereks IsuetV te tes if poe 
JhOCL \ ever. “eselpolodoyel ‘pniti gan aim 


4 = Wf ce 
2 gekraie a 
= foe Tita or, ae a 5 yeas. [$3 rdw 2 .* a. Berets eta “a a 


“2ib 03 steotdee Daw etd Yo uciaal 
Oe ‘[etak spsteve to elaie bas ayes NBN 
cael \HousoRes ignoitsoub’ 0 i 


4 


re »' > rr 


to noitt siupos ott ak xet no> xosoaues 
~bxoet ers patrisou er, ba). Rod mi Le 
pro0e os 
¥ ‘ 4 i 
-vsb bre patmereal gutqoscay x0 
C9el ,eo leis Bone ~eTe aq 


Moy 


~3i0 :pnintbel Seusigao4s® ibs 
,ccel ,werven issipo soroya 1 


94 


Git, N.T., Herdner, T.J., & Lough, L. Perceptual 
and soceioeconomic variables, instruction in body 
Orientation, and predicted academic success in young 


children. Perceptual and Motor Skills, 1968, 26, 
ileal hs pi MB ¥ 


Glass, G.V., & Robbins, M.P. A critique of experiments 
on the role of neurological organization in reading 


performance. Reading Research Quarterly, 1967, 3, 
Bes - 


Goodenough, F.L. The measurement of intelligence by 
drawings. Yonkers-On-Hudson: World Book Company, 1926. 


Hammill, D.D. Assessing and training perceptual-motor 
processes. In D.D. Hammill & N.R. Bartel (Eds.), 
Teaching children with learning and behavior problems. 
Boston.  Aliynwand "Bacon, anew, 19/5- 


Hammill, D.D., Goodman, L., & Wiederholt, J.L. Visual- 
motor processes: can we train them? The Reading 
Teacher, 1974, 27, 469-478. 


Head, H. Aphasia and kindred disorders of speech. Vol. 
1. New York: Cambridge University Press, 1925. 


Hildreth, G.H., Griffiths, M.A., & McGauvran, M.E. 
Manual of directions, metropolitan readiness tests. 
New York: Harcourt, Brace and World, 1965. 


Inhelder, B., & Piaget, J. The early growth of logic 
in the child. New York: Harper & Row, 1964. 


Treton, H., Thwing, E., & Gravem, H. Infant mental de- 
velopment and neurological status, family socioeconomic 
status, and intelligence at age four. Child Develop- 
ment, 1970,, 41,.937-945. 


Katz, P.A., & Deutsch, M. Relation of auditory-visual 
shifting to reading achievement. Perceptual and 


Keim, R.P. Visual-motor training, readiness, and intel- 


ligence of kindergarten children. Journal of Learning 
Disabilities, 1970, 3,.256-259. 


Keogh, B.F., & Smith, C.E. Visual-motor ability and 


school prediction: a seven year study. Perceptual 
and Motor Skills, 1967, 25, 101-110. 


[sutqeox1sd .d sat oath Eis 
whod. it aobtsut teat , eoldsre 
onuoy at exoo0Ne cimabsos be: 
vas neers ate 211142 1030 Bae 


esr smtx8axs to Ssyplaiio A 
Sabha ab noidassidspto Lanipole 
.c ueeee a Se Se iSO ipisesee. 


i es 


yd gn eanepitioesot to J0omS' af 
-OS@L  .VitBaMoOD  ADos SLtow “Tho 


Sa at a ch parabsxdt she'll 
(2263) Lotxes .4.u 3 Dieoaee 
ema ldorg Fotvsefioc bas paaceet dak 


- ef el ‘ SOITL en 


to .avobros ib Das. pile 
S579 Vii cisvinu seb Tams. 


¥ 
4a.M \osxvEsDOM,2 » A ede taaize 
-Bjyeot eaghibsot omstil Loggad gin. pBFic 
ceoel Dl TOW Bae Soene <s 
i.e? Ys 


gipol..to. djiwoxp yixse ent - 


eens Gee ews 9 ee Oe cee aS 


“rpeel won e tog oH 


~ab Leanem sreini H \MevBID Pi 
ds aya aba YLimst ,augese: isoivate 
goisy: sy bPtaD . tor SPs 35 SRA 


eS ae ee a te 
‘2 


xP 
isveiv~-yros ibys to iokteion 4M 
bas » Leutqeor94 . Snemeve. ke 
-SE-¥SE 4 
S ; as 
-Lotni hei papnibsst Mast ir 
| Babee © feaxcoL .itetole 


~ 


‘ 
4 ' - =” 


bas igre 
ti mes: Bi a8 
| sages i 

: : tts "a7 a a tay ae Re 4 


_ “e 


25 


Kephart, N.C. The slow learner in the classroom. 
Colubus, Ohio: Charles E. Merrill, 1960. 


Kephart, N.C. Perceptual-motor aspects of learning 
disabilities. In E.C. Frierson & W.B. Barbe LEG.) > 
Educating children with learning disabilities. New 
York: Appleton-Century-Crofts, 1967. 


Lee, J.M., & Clark, W.W. lLee-Clark reading readiness 
test. (Rev. ed.) Monterey, California: California 
Test Bureau, 1962. 


Lerner, J.W. Children with learning disabilities. 
Boston: Houghton Mifflin Company, 1971. 


Lipton, E.D. A perceptual-motor development program's 
effect on visual perception and reading readiness 
of first-grade children. Research Quarterly, 1970, 
41, 402-405. 


Lowder, R.G. Perceptual ability and school achievement. 


Winter Haven, Florida: Winter Haven Lion's Club,.1956. 
Cited by N.C. Kephart, The slow learner in the class- 
room. Columbus, Ohio: Charles E. Merrill, 1960. 


Lyle, J.G. Reading retardation and reversal tendency: 
a factorial study. Child Development, 1969, 40, 
833-843. ~ \or5. 392. 948%. sate 


Mann, L. Perceptual training: Misdierections and re- 


directions. American Journal of Orthopsychiatry, 
1970, 40, 30-38. 


Meeaeciy seu. ; a KIL K, OeAs  LLIInolS Lest. OL psycho 
linguistic abilities: experimental edition. Urbana, 
Lilinois: » University.of Tllinois, Press,-1961. 


McConnell, O.L. Perceptual versus verbal mediation in 
the concept learning of children. Child Development, 
£964.35, 1373751383, 


McQuarrie, C.W. A perceptual testing and training guide 


for kindergarten teachers. Winter Haven, Florida: 
Lion's Research Foundation, 1967. 


Miele, J.A.. Sex differences.in intelligence: . the re- 
lationship of sex to intelligence as measured by the 
Wechsler Adult Intelligence Scale and the Wechsler 
Intelligence Scale for Children. Disseration Abstracts, 


cf ram hee a a 


ae 4 ria bs Li 
' wie 
Leh a ve 
i i. u - 
/mootses! fo oft abou ono. | 


| ~TOoer (ilixism . 

Pi sem ois mI bOL ny avosqes rosomAt 14 

. (ba) sdise <aw % ndereLtd >. ‘ 
worl gortilideekby paki painarsgl dtiw 
meee: Bi ef BISON oak 


om | 
wilc 
> 
. 


a 


+, See 


Sow) - eee 


’ — ear mn Pn Se Pw 
invottiss <teinioltis> SSeuia hy 
pi 2 Ip) Be 


229nibsex aye Fee ex ris noitgsoted is 
over ‘plaseeod #9 rSsSesH agiLid & 


TS 


.tnemeveidos, Jootise bas yet lia 

veel) ats 3 nots Ohl navee TosnkW 19¥ 
-gesio ons ot.semtssl wols Sat Foaes 3. i &. 
~~~ O0eL Taree tS M .2 goles baat at se | a = 


s 


sexevst Bas | Aobsebradon paart 
I \tetsmyofevod bird Pius 


eg Oe a eo 


adh 


ash eae 
: yonohass / ting) >. 


Ss 
Oho 298 
; : > a 4 
-si bas snoitas2atbakm :prtnes3d Es: ano ‘i 
yrs Trio vee ae >! ESO es ix 


“~ 


fae 


~O ioyeg. to) J202. eiomi lcs: aha. sek 
capdiy mers ips, Lethe erage i 32 


Ld0L. , sestd efron iis * 


7 


- ’ 


me.) 

ak notss fhsm Tedzev. gtiexev Seusqes oiaanal 

tromgoleved Bit BAS ; moxbiirio ‘to pat LBS 
| bie ‘ oy : 


sbiup printers. bas’ odie s+ Leu 
:BDs EXOLG \19VBEh : ee Wo «ESE 


> 


, @ 


~9x ond ot sopopitiosal at a6 
ot yd Pexdeson ‘25\ 90(tel oLl 
refedoaw- eds bre pies . 


4 etoexs: edae 93 i tEHs eai 
PAY — 


: 5 SO ea 
; ~~) 


96 


Minuchin, P. Emergent patterns of sex difference in 
a study of children. Paper presented at New York 
State Psychological Association, 1963. Cited by 
E.E. Maccoby, The development of sex differences. 
Stanford, California: Stanford University Press, 
EAGeie, pi..2284 3 


Mould, R.E. An evaluation of the effectiveness of 
a special program for retarded readers manifesting 
disturbed visual perception. Dissertation Abstracts, 
1965, 26, 228. Cited by D.D. Hammill, Assessing and 
training perceptual-motor processes. In D.D. Ham- 
mill & N.R. Bartel (Eds.), Teaching children with 
learning and behavior problems. Boston: Allyn and 


Bacon, Inc.,~ 1975; 


Myers, P., & Hammill, D. Methods for learning dis- 
orders. New York: John Wiley & Sons, 1969. 


National Advisory Committee on Handicapped Children. 
Special Education for Hanidcapped Children, First 
Annual Report. Washington, D.C.: U.S. Department 
of Health, Education, and Welfare, Office of Educa- 
tion, January 31, 1968. 


Newcomer, P., & Hammill, D. Visual perception of motor 
impaired children: implications for assessment. 


Exceptional Chitdreny 61993539 fess 3 oe 


O'Connor, C. Effects of selected physical activities 
upon motor performance, perceptual performance and 
academic achievement of first graders. Perceptual 
anaasMotor Skills; 1969, 29, 703-709. 


Painter, G. The effect of a rhythmic and sensory- 
motor activity program on perceptual-motor spatial 
abilities of kindergarten children. Exceptional 
Pidwaren, 1966, 33, 113-116. 


Pintner, R., Cunningham, B.V., & Durost, W.N. Pintner- 
Cunningham primary test. Cleveland: World Press, 1946. 


Potter, M.C. Perception of symbol orientation and early 
reading process. Contributions to Education, No. 939, 
1949. Teachers College, Columbia University. Cited 
by N.C. Kephart, The slow learner in the classroom. 
Columbus, Ohio: Charles E. Merrill, 1960 


Roach, E.F., & Kephart, N.C. The Purdue perceptual- 
motor survey. Columbus, Ohio: Charles E. Merrill, 1966. 


a v - . fs 1 \g) 


7 wait 45 be# fasa7g, ae 

yd HestD. steel AORISLS 
ejnate> i ib se o somag 
~eeoig Vv yi iexeviay DLO te 


i" ry 
a ‘i » 


to eesiaVisoete9 exit 20 norss 
istpotiosm etsssex, bsbussst i0% ye “2 
joe 230A costssrseard er tg 
nA pileweechuy TY fms “0.0 vd BES 

~nsi.d.d ako ,edeasgexg ost ~ Ltd joo 
ijiw netbitdo. paidesst .(. 263). fed a he 
bas OVLLA © Fy: il * Vemetce Cu 36 iveded: yf IT 


‘ 2 : 
r 


—<2 Eb i: a in Bia Eo rot abondom ms | _y DL bene i _ 
SEGRE . Shoes yoL.IW arioll : 


xbLEHD beqasoibash no sess iam: cae sas car 

yeti. ,nethbido. begyspbines 4 42ot morse ous a fet ey 
shanciserste “Te.0 £.0,0 MCI pmiingey — feuar 
saubaG 2o soLtaO .SistiswW Bras nof28o0RR 
eI boil 

nogom. 20 noftgooned’ TENELN 
.jnsme29825 107 cut sack teed 
-VEESEEE BE bted tte barf 


Fe: 


i 


af 3 
ois sDMmssTrot 


-yroanse basi sv okmikcigitr ye” Rac 
Cetrsage tom-Leusqao4s (908 ans . ig ys 
sito £1 qaoxd HES salts tt Coes cA 
oa % _ aett ies ) 
-xsntoart Tay Feat o 
ee514 sma rae 


2 he a : “ 
: : 


‘Sek eae “fd sea 
‘mooreesto ond nt er meet 


~Lees cevtaee: 
sport me Tire a 7 


97 


Robbins, M.P. A study of the validity of Delacato's 
theory of neurological organization. Exceptional 
Children, 1966, saya] 4523. 


Robinson, H.M., Letton, M.C., Mozzi, L., and Rosen- 
bloom, A.A. An evaluation of the children's visual 
achievement forms at grade 1. American Journal of 
Optometry, 1958, J) 7 Jo jae. weed Dy tNeCieKhepnare, 
The slow learner in the classroom. Columbus, Ohio: 
Charles E. Merrill, 1960. 


Rosen, C.L. An experimental study of visual perceptual 
training and reading achievement in first grade. 
Perceptual and Motor Skills, 1966, 22, 979-986. 


Rosenblith, J.F. Judgements of simple geometric figures 
2 hareaice gees Perceptual jand;MotoreSkais45149653, 21, 
-990. “abilities fox presc 7 


Rudnick, My, Sterpitt, G.M., & Flax, M. Auditory arid 
visual perception and reading ability. Child De- 
velopment, 1967, 3895 581-87. 


Salome, R.A., & Reeves, D. Two pilot investigations 
of perceptual training of four- and five-year-old 
kindergarten children. Studies in Art Education, 
Od el 34odWinter)Ge3-L0s 


Scubic, V., & Anderson, M. The interrelationship of 
perceptual-motor achievement, academic achievement, 
and intelligence of fourth-grade children. Journal 
of Learning Disabilities, 1970, 3, 413-420. 


Singer, R.N., & Brunk, J.W. Relation of perceptual- 
motor ability and intellectual ability in elementary 
school children. Perceptual and Motor Skills, 1967, 
24, 967-970. 


Snyder, R.T., & Freud, S.L. Reading readiness and its 
relation to maturational unreadiness as measured by 
the spiral aftereffect and visual-perceptual techniques. 
Perceptual and Motor Skills, 1967, 25, 841-854. 


Sterritt, G.M., & Rudnick, M. Auditory and visual rhythm 
perception in relation to reading ability in fourth- 
grade boys. Perceptual and Motor Skills, 1966, 22 


859-864. 


Stone, M., & Pielstick,; N.L. Effectiveness of Delacato 
treatment with kindergarten children. Psychology in 


lt | 
2% 
— a 
> 


2'oss0Bfea ito ‘sie Eined Ss 
LenoLtgqeoxt, MOLIESEAERS 


gtSee 


» 


; = 7 ae oi 

“9208 Dns 4 * ah fer ”s oun 
{sven 2 peer = aS a tors 
10. fentuol ite oe 


coe dane d 
ttsdasn ae 4 Wa © 


soLdo Bastiat nl a fatets a 


ay cE 


; oi, a, ee r 


{sustqsorteq isvetv to yburste» Isa wReteqKe MA dD . 
,obate taxrit af jnamevstaok ee aoe mit 
-ose-eve Ss Ai eit =e tas ie 4 
ed oy ik 
asiupit otxtamoap ofamba : 0 etasmept 
.£5 ,2aek jebirae=1osem —— fap ienaat | 


—— 


bas yrosibuA iM ,xsieis bes 3) 99i23 
-e0 BLEdo” Vy cider pt x baw s 
reg aes 


2norsspisasvak JoLig- owl 0 
piotaotavie bas =~a008 2b 6 | 
tott+soubs. tsA a epkbuse. peat SA 
~ e ME lam tM) VE 


oh 


7 ~ 
a q 


tO gidenoissloersedgat edt <M toa ebas 
tremeveti55b°ofmebsos Ra ie ye Aisa Eek 


isnavoG .metpi eis gh So igen 
POS k-E DS: jf. ‘OTe sae 


~Lé uIqeoxeq io hoLempat: 
ts3ramate ni yttlids isusse 
Fae. .BiLite x930M Bae 

edi bas agenibsss —phébee 

yd bouwvasoem 2@5 econiBseuny aes 
sssupindos? SIcutqso ore ne Sage oe 
-b28-LK8 , 28 WOOL : 


masydx Leveiv Sas yxot Ba », 
; -Hixvot mi ytiltds patbse 
Api , Ss ,ooet eit De 


. ergs € 26 poaieviton 
Ms elo’ .nst 


98 


the Schools, 1969, 6, 63-68. 


Strauss, A.A., & Kephart, N.C. Psychopathology and 
education of the brain-injured child. Vol. 2. 


Progress in theory and clinic. New York: Grune 

and Stratton, 1955. Cited by N.C. Kephart, The slow 
learner in the classroom. Columbus, Ohio: Charles 
E. Merrill, 1960. 


Strauss, A.A., & Lehtinen, L.E. Psychopathological 
education of the brain-injured child. New York: 
Grune and Stratton, 1947. Cited by N.C. Kephart, 
The slow learner in the classroom. Columbus, Ohio: 
Charles E. Merrill, 1960. 


Thomas, J.R., & Chissom, B.S. Relationships as assessed 
by canonical correlation between perceptual-motor 
and intellectual abilities for preschool and early 
elementary age children. Journal of Motor Behavior, 
Bey as li 23-29. 


Whipple, C.I., & Kodman, F.A. A study of discrimination 
and perceptual learning with retarded readers. Journal 


of Educational Psychology, 1969, 60, 1-5. 


Wohlwill, J.F. From perception to inference: a dimen- 
sion of cognitive development. In W. Kessen and C. 
Kuhlman (Ed.), Thought in the young child. Chicago: 
Society for Research in Child Development, University 
OLecChicago. Press, 1962. 


Zach, L., & Kaufman, J. How adequate is the concept of 


perceptual deficit for education? Journal of Learning 
Disabilities, 1972, 5(6), 351-356. 


ee 


bas ypolorss 


ani.» x3 
wore sat Bends: ir) 
BeryG 1-11) :0.£00, Pe} es 


> 


téstoeiomees . orf 4 

trot, walk 4 Be 5. t 

tisigen. 9,0" 
:oino  eudmeLo5 - 


a\ % nf i ling ; | 7 S ; pk ie 
beegaees, Bs -eqinenoigeton «2.8 stored 2 8 sft <aemont 
=cjon- Isedqoqeq quawyed doldetetton. Seaeiaans 
vixss bas tootsessa 7 - Boast lh LE 


EEL Lomprae: Lspxusob monk 


noisemimisostb to cies 4 Ad sano 8 « 
Isnigob .eisbhset bebis392 dtkw & { ii 
oe wR +Raee WW iste — BRO LITHO 

=nemib. 5 seonexs2at ot rolsqooxsg nists ‘ 
0 bab aseest (W ol vias h evisinee 
:opsoldd blinds prvoy:§ 


% shares et 
bedeekd fe: 


APPENDIX A 


Training Activities and Materials 


Visual Training Programme 


1. 


Form boards. Shapes are fitted into their ap- 
propriate spaces. Visual discrimination boards. 
Chicago: Educational Teaching Aids. Division of 
Daigger & Company, Inc., 1970. 

Bead designs. Designs are reproduced with beads 

On a string. Building bead patterns. Ideal. 

Large coloured beads. Ideal. 

Matching. Matching geometric shapes to patterned 
sheets. Shapes puzzles. Chicago: Developmental 
Learning Materials. 

Matching and finding shapes. Matching geometric 
forms to printed forms embedded in figures. Read- 
ing readiness kit. Follett Publishing Company, 1968. 
Bingo. Finding geometric shapes which match stand- 
ard. Learning lotto. Negative & positive, shape, 
geometric pictures; same & different. Princeton, 
New Jersey: Creative Playthings, 1968. Perceptual 
bingo. Erie program/l-part 2. Boston: Teaching 
Resources, 1969. 


Matching game. Matching geometric forms on dice 
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to those on playing board. Visual perceptual 


exercises. Erie program/l-part 1. Boston: 


Teaching Resources Corporation, 1969. 


Motor Training Programme 


si 


Templates. Tracing geometric forms. Visual-motor 
template forms. Erie programe/l-part 3. Boston: 


Teaching Resources, 1969. 


Tracing. Tracing lines and patterns. Experiential 


perceptual-motor exercises. Dubnoff school pro- 


gram 1, level 2. Boston: Teaching Resources, 1968. 


Sequential perceptual-motor exercises. Dubnoff 
school program 1, level 1. Boston: Teaching Re- 
sources, 1968. 

Chalkboard activities. Vertical line, circle, 
square, triangle, and diamond are drawn on chalk- 
board. Pupils trace forms with finger. Pupils 
then draw forms on chalkboard and trace perimeter, 
first with finger then again with chalk. 

Tracing, colouring and cutting geometric forms. 
Perceptual-motor development. Fairbanks-Robinson 
program/l level 1. Boston: Teaching Resources, 
L969: 

As (3) but with more complex forms. 


As (4) but with more complex forms. 


100 


:oteoe 3 $ ae 


d 


tojom-IsvetV samo? ofatemo 


cs : 


:mope08 


Istinstisgxd Lectesteq re gonit erlonee 


~oiq toeotics tiobdyG eT pLorsxs 
.880L \essxu0seh pmiftose?  nodeod 


tiondud .sgakozexe sotom-Isutges 


ey 


~9f pridoser tmotaos 1. Jsye. _MBIE 2q_ fo 

co | 4) Bee eeom 
eloris vomit Lsevis19V dolshyisos te meal 
-2Alsis Ao: frontal 916 hoomsih Sas: volpaniey, 
_aligud. gph Aste esot sosss pais 

s totemb reg sosnd | bas: eo Ne 3 


re 
-emrod tase 


id 
y 
@ lee Ls ; 
Atisd ) .: 
1 
' . loan 
j 


101 


Follow the dots form completion. Pupil first 
follows the cues and then copies freehand. Per- 
ceptual developmental cards. Oak Lawns, Illinois: 


Ideal School Supply Company, 1969. 


Attention Control Programme 


Lee 


Stories. Pupils listen to stories and answer 
questions relating to the stories. 

Barrie, J.M. Peter Pan. New York: Golden Press, 1952. 
Collodi, Pincecchio. New York: Golden Press, 1953 
Morel, E. (Ed.) Fairy tales and fables. New York: 
Grosset & Dunlap, 1970. 

Watson, Katherine W. Tales for telling. New York: 
H.W. Wilson Company, 1950. 

Werner, J. Cinderella. New York: Golden Press, 1950. 
Werner, J. SnowWhite and the seven dwarfs. New 


York: Golden Press, 1952. 
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